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nPE^roBOP 

Ilo Tpa^HHHa, nepHOflHHHO CTpyKTypHTe Ha EtJirapcicaTa 4)e#epaHHa no cnejieojioraa 
opraHH3HpaT pa3JiHHHH no (|)opMa HauHOHanHH HaynHn (J)opyMH - KOH^epeHnnn hjih 
CHMno3nyMH. Ha Tax en ^aBaT cpema StJirapcKH cnejieoji03n c pa3JiHHHa npo(|)ecHOHajiHa 
noflroTOBKa n HHTepecn, ho TOBa kocto rn CBtpsBa e oSmnaT oSeKT Ha npoynBaHe - Kapera h 
nemepHre n bchhko CBi>p3aHO c Tax. Te3n cpemn ce npeBtpHaxa b cbShthc, no Bpeivte Ha 
KoeTO ce floiaiaflBaT h o6ci>>KflaT pe3yjiTaTHTe ot npoBefleHHre HBCJieflBaHHa, ci>3flaBaT ce 

nOJI30TBOpHH KOHTaKTH, Bl>3HHKBaT, a nO-KbCHO Ce H OCbineCTBaBaT HOBH HHTepeCHH 

H3CJieflOBaTejiCKH npoeKTH. 

3a j\& ce 3aTBtpfln CB3flafleHaTa Tpa^nnna, b paMKHTe Ha necTBaHnaTa Ha 50-TaTa roflnniHHTa 
Ha CTy^eHTCKna nemepeH KJiyS "AKafleMHK" - Co(J)Ha, a no-KbCHO h Ha 80- roflnniHna 
loSHJieii Ha EturapcKaTa 4)eflepau,Ha no cnejieojiorna, ce npoBe^oxa j\&& (})opyMa. 
IltpBHaT ot Tax , a HMeHHO KOH(})epeHLi,HaTa „H3CJieflBaHe h ona3BaHe Ha KapcTa h 
nemepHre" ce ctCToa Ha 24 oktombph 2008 n Ha Hero 6axa HmeceHH 12 flOKna^a ot 22 - Ma 
aBTopn c pa3HOo6pa3Ha TeivtaTHHHa HaconeHOCT. 

K)6HJieHHHaT CHMno3nyM „80 ro#HHH opraHH3npaHa cnejieojioraa b B-bJirapna" Seme 
opraHH3HpaH KaTO nacT ot cepnaTa H3aBH , c kohto EtJirapcicaTa (^eflepainia no 
cnejieojiorna OT6ejia3a 80 -TaTa ch roflnniHHHa - Ttp>KecTBeHO ctSpaHHe, h3jio>k6h, 
HannoHaneH nemepeH c6op, eKcneflnnnn h np. Ton ce npoBe^e Ha 22 MapT 2009. 
,H,OMaKHH h Ha flBeTe ctSnTna 6e HanHOHanHHa My3eii „3eMaTa h xopaTa" - MacTO KoeTO , 
SnaroflapeHHe Ha CBoa ^npeKTop flou,. #-p Mnxann ManeeB ce npoBtpHa h b HanHOHanHO 
cpeflnme Ha StJirapciarre nemepnaHH n cnejieoji03H. 3a ynacTHe b CHMno3HyMa 6axa 
fleno3HpaHH npeflBapHrejiHO 15 flOKJia/ia ot o6mp 22 aBTopn. JXokji&jxvltq MoraT j\a 6i>flaT 
pa3flejieHH ycnoBHO b cjieflHnre ceKHHH: HCTopna Ha cneneojiornaTa, KapcTOJioranHH 
npoyHBaHna b EtJirapna KKmoHBamH MKHepajiorna, xH^poreojioraa (BKjnonnTejiHO 
BOflOJia3HaTa paSoTa b noji3a Ha xHflpojio>KKHTe npoyHBaHna), reonorna, KJiHMaTOJioraa , a 
ctmo Taica n HH(|)opMaTHKa, ncTopna, apxeonorna h apxeoacTpoHOMna , pauHOHanHO 
H3noji3BaHe, npoyHBaHna Ha paMoHH n nemepn b h h3bi>h CTpaHaTa. 

B flyxa Ha ycTaHOBeHOTO ctTpyflHHHecTBO b paMKHTe Ha cnejieojio>KKaTa oSihhoct pemnxMe 
Aa H3flafleM MaTepnanHTe ot ^BaTa Haynmi (})opyMa b e#HO khh>kho Tano 03arjiaBeHO 
"CSopHHK 80 roflHHH opraHH3npaHa cnejieojiorna b BtJirapna" h ctCToamo ce ot j\rq nacTn: 
MaTepnajiH ot loSHJienHHa „80 roflHHH opraHH3npaHa cnejieojiorna b BtJirapna" h 
MaTepnajiH ot KOH(|)epeHHHaTa „H3aneflBaHe h ona3BaHe Ha KapcTa h nemepHre". 
YSefleHH CMe , ne H3flaHHeTO me #onpHHece 3a oSoraTaBaHe Ha khh>khoto HacneflCTBO Ha 
cnejieojiornaTa y Hac. Ha^aBaMe ce, ne toh me npeflCTaBJiaBa HHTepec He caMO 3a 
nemepHauHTe h cneuHajiHCTHTe cnejieoji03H, ho h 3a no-ninpoK Kptr HHraTejiH, kohto ce 
BtJiHyBaT ot nemepHre h neiHepHanecTBOTO. 

Ot pe^aKTopa 



PREFACE 

By tradition the structures of the Bulgarian Federation of Speleology periodically organize 
different national scientific forums - conferences or symposiums. These events gather many 
Bulgarian cavers with different professions and training, but united by the common object of 
research - the karst, the caves and everything related to them. There are reported and 
discussed the results from the undertaken researches, useful contacts are created, new ideas 
for research projects are worked over. 

Two forums were organized in order to confirm the established tradition in the frameworks of 
the celebrations of the 50 l anniversary of the Student Cave Club "Academic" - Sofia, and 
later - the 80 l jubilee of the Bulgarian Federation of Speleology. The first one - the 
conference „Exploration and Protection of Karst and Caves" took place on 24 October 2008, 
where were presented 12 reports from 22 authors with various subjects. 

One of the numerous events, which the Bulgarian Federation of Speleology dedicated to its 
80 th anniversary, is the jubilee symposium „80 Years Organized Speleology in Bulgaria". It 
took place on 22 March 2009. Related events, organized by BFS are the official meeting, 
exhibitions, National Cave Assembly, expeditions, etc. 

The host of the both events was the National Museum "The Earth and Man" - a place, which 
owing to its director Ass. Prof. Dr. Michail Maleev was turned into a national centre of the 
Bulgarian cavers and speleologists. In advance participation in the symposium declared 22 
authors with 15 reports in the sphere of history of speleology, karst researches in Bulgaria 
(including mineralogy, hydrogeology and dive work, geology, climatology, as well as 
informatics, history, archaeology and archaeo-astronomy, rational use and research of regions 
in and outside the country. 

In the spirit of the established cooperation in the frameworks of the speleological society, we 
took the decision to publish the materials from the two scientific forums in one inner book, 
entitled "Symposium 80 Years Organized Speleology in Bulgaria", divided into two parts: 
Materials from the jubilee „80 Years Organized Speleology in Bulgaria" as well as materials 
from the conference „Exploration and Protection of the Karst and Caves". 
We are convinced that this edition would contribute to the enlargement of the book heritage of 
the speleology in our country. We hope that the edition would be of use not only to cavers and 
speleologists but also to larger range of readers, who are interested in the caves and caving. 

From the editor 
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Pe3K>Me 

ripoyHBaHeTO Ha nemepMTe v\ pa3BMTneTO Ha nemepHOTO Aeno v\ cneneonorkiaTa b rp. B.T-bpHOBO u 
perMOHa MMaT CBOsua 6oraTa ncTopmi. Bnn30CTTa , AocrbnHocrra n M3BecTHOcrra Ha peAMLja nemepw 
OKono rpafla v\ 6riM3KMTe cenrnna ca B-brmyBani/i xopaTa, 6mjim ca CB"bp3aHM c TexHMfl wmbot, c MMHanoTO 
m HacToameTO mm. B npeAnc»KeHkifl flOKnaA ce npaBM n"bpBM onMT p,a ce 060611411 v\ npeACTaBU KpaTKa 
MCTopmi Ha pa3BMTne Ha cneneonormiTa b rp. B.TbpHOBO v\ perMOHa. ripeflCTaBfl ce AeMHOcrra v\ 
npMHOca Ha peAMLja MHTeneioyanuiM n yneHU b onncaHneTO v\ n3cneABaHeTO Ha nemepMTe v\ xapcTa b 
perMOHa, KaKTO m AeMHOcrra Ha c"bU4ecTByBanMTe b rp. B.T"bpHOBO m b rp. fiacKOBeu. nemepHM Kny6oBe: 
nK npM Tfl"Tpane3Mu.a", Cn.K "flepBeHT 2001", Cn.K "MeTa/iMK" . Ochobho BHMMaHMe ce o6p-t>ma Ha 
cbmecTByBaiAMHT m AHec m c HaM-6oraTa MCTopMa b rpaAa, l~IK "flepBeHT" ki>m Tfl "AKaAeMMK-BTY", npM 
BTY "Cb.Cb. Kmpmji m MeTOAMM". B M3no>KeHMeTO He e 3acrbneHa AeMHOcrra Ha Kny6oBe ot APyrM 
HaceneHM MecTa b perMOHa, KaKBaTO ca ocbm.ecTBflBa.nM Kny6oBe ot rp. flpaHOBO, Pyce, Cocdmh , CTapa 
3aropa, CeBJiMeBO, llneBeH m AP- 

KniOHOBM AyMM: MCTopMn, cneneonorMH, npoyHBaHe , nemepM, BenMKO TtpHOBO, JlncKOBeu., flepBeHT , 
AnaAeMMK. 

Abstract 

The history of caving and speleology in Veliko Tarnovo and its vicinity is very rich. The first written 

sources for caves are from 14 C .The description of some caves near St. Trinity Monastery is from the 

time of Bulgarian renaissance. After the Liberation of Ottoman yoke e some caves were are described 

and explored by K.Shkorpil, D.Tzonchev, N.Karaneshev . During 1898 the founder of Bulgarian 

prehistorical studies Rafail Popov make cave exploration, surveying and archaeological excavations in 

Goljamata and Malkata Peshtera ( Cave). In 60-ties the cave exploration was done from many Bulgarian 

clubs as "Dervent" c/o Tourist Society "Akademik" under University of V. Tarnovo and clubs from 

Drjanovo, Russe, Sofia, St.Zagora, Sevlievo, Pleven etc. 

Key words: history .speleology, exploration, caves, V.Tirnovo district, Bulgaria 

IlemepHTe Kpaii rp. B.TtpHOBO ca npe^CTaBJiaBajiH HHTepec h ca 6hjih o6eKT Ha onncaHHa h H3CJie^BaHHa npe3 
pa3JiHHHH nepHO^H ot BpeMe. IIpexinocTaBKa 3a TOBa e pa3noJio>KeHHeTO Ha hakoh ot Tax b 6jih30CT ,ho rpa^a, 
6nH3KHTe MaHacTHpn h cena, TJixHaTa ^ocrbnHOCT h H3BecTHOCT ome ot MHHanoTO. H3CJie^BaHeTO Ha 
nemepHTe h pa3BHTHeTO Ha cneJieonorHjrra b rp. B.TbpHOBO MO>Ke j\a npocne^HM no ,HBe scho pa3ipaHHHeHH 
HanpaBneHHa, e^HOTO Ha HH^HBH^yanHHTe HayHHH, nacranHH onncaHHa h H3Cne^BaHHa h ^pyroTO Ha 
opraHH3HpaHOTO hjuioctho cneneonoKKO npoyHBaHe h H3CJie^BaHe. 

ntpBOTO HanpaBJieHHe MO>Ke zia npocne^HM ome ot Haii-paHHHTe nncMeHH CBH,neTeJicTBa 3a onncaHHH Ha 
neinepn Kpaii rp. B.Tbphobo, kohto HaMHpaMe b cpe^HOBeKOBHHTe >khth3 3a Cb. Teo/iocnii Tbphobckh h Cb. 
TJaTpHapx Ebthmhh, KL^eTO ma CBe^eHHa 3a H3BecTHaTa ^Hec "EBTHMHeBa nemepa", kohto MO>KeM /ia 
OTHeceM KT.M Kpaa Ha 14 n HanajioTO Ha 15 BeK .Ot BpeMeTO Ha Bi.3pa>K^aHeTO ca onncaHiurra Ha nemepnTe 
Kpan MaHacTHpa "CBeTa TpoHna" ot ^-p. Bacnn BepoH. Cne^ ocBo6o>K£eHHeTO, etc 3apa>K,naHeTO Ha 
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opraHH3HpaHJM Typn3T>M b EtJirapiifl ,no-roneMHTe nemepn okojio IIpeo6pa>KeHCKHH MaHacTHp CTaBaT o6eKT 3a 
opraHH3HpaH "nemepeH" Typn3T>M. IIocemaBaT ce ot yneHnnecKH n TypHcrnnecKH rpynn, H3Hacjrr ce Gece/jn h 
/rp. B Kpaa Ha XIX n Han. Ha XX b. CBe/jeHHfl 3a nemepHTe okojio B.TtpHOBO HaMHpaMe b onncaHHJiTa Ha 
Kapen IHicopnHJi, /Jhmhtbp HpHneB, HeflHUKO KapaHeuieB h ixp. Ot T03H nepno/j MO>Ke /ja Ka>KeM , ne ca 
opraHH3HpaHH ntpBHTe no-3a/ji,ji6oHeHH h hjuiocthh Ha6jnoijeHH}i h npoyHBaHHJi Ha hhkoh ot TtpHOBCKHTe 
nemepn. Ilpe3 1898 tojj. h cJieimainnTe ca opraHH3HpaHH h npoBezjeHH ntpBHTe apxeoJiornnecKH pa3KonKH b 
nemepHTe Kpan rp. B.TtpHOBO EoJMMaTa /.IlyxjiaTaTa/, MajiKaTa h ,np. nemepn, ot ToraBauranji yneHHK a no- 
kbcho cry/jenr h yneH , pa/jeTeJi 3a npoyHBaHeTO h ona3BaHeTO Ha nemepHTe b Btnrapna, PacJmHJi IlonoB n 
HeroBH npnaTenH. IXpn H3CJieimaHHJiTa kohto npoBe>Kxia P.IlonoB npaBH no/rpo6HH onncaHHH n KapTHpa no- 
roneMHTe nemepn Ha EeJMKOBCKOTO rniaTO KaTO onncBa o6ctohho OT/jeJiHHTe KyjnypHH nnacTOBe n 
HaxoziKHTe OTKpHTH b Tax. Ilpe3 ro/jHHHTe KoraTO pa6ora b rp. B.TtpHOBO ,P.IlonoB opraHH3Hpa nocemeHHH 
j\o roneMHTe nemepn b MecTHOCTra JJepBeHTa n H3Haca 6ece/JH 3a nemepHTe KaTO npHpo/jHH h KyjnypHH 
naMeTHHUH, KoeTO MO>Ke jja CHHTaMe, KaTO Hanajio Ha opraHH3HpaHOTO nemepHO /jejio b paiioHa Ha rp. 
B.TbpHOBO. TpyutT My "EenjncoBCKOTO njiamnemepH n jjoHcropHnecKH cejinma", h3JM3t.ii ot nenaT npe3 
1925 ro/J. n ro miec MO)Ke /ja ce cnnra KaTO o6pa3eu 3a npoyHBaHeTO h onncaHHeTO Ha nemepHTe b Btnrapna. 
ManKO no-KLCHO npe3 1936 ro/i, b npe/jcraBirae HCTopnjrra Ha MaHacTHpa "CBeTa Tponua", AjieKcaH/jbp 
>KeKOB b TBop6aTa en "E/jhh CBerajiHHK b MHHajioTo" npaBH nozipo6eH aHajiH3 Ha nncMeHHTe naMeTHnun h 
KOHKpeTH3npa MecTonanoKeHneTO Ha nemepaTa o6nraBaHa ot Cb. T.Tbphobckh n ot Cb. IlaTpHapx Ebthmhh. 
Ct>ihhit /jaBa cBe^eHHH 3a MOMeHTHOTo cbcrojfflHe Ha nemepaTa , HenHHTe pa3Mepn n oco6eHocTn, KaTO npaBH 
onncaHne h Ha ome hjikojiko nemepn b panoHa npe/JCTaBJiHKH HHTepecHH CBH/jeTeJicraa 3a Tax. 
H3Cnez(BaHeTO Ha rbpHOBCKHTe nemepn ot yneHH, HcropHUH, apxeoJio3H, reorpacj)H h pp. npo/JbJDKaBa h b no- 
hobo BpeMe. TaKHBa ca apxeonornnecKHTe npoyHBaHHjrra Ha EMeHCKaTa neinepa ot aou.il.HHKOJioBa h 
H.AHrenoB Bi>3Harpa,zieHH c BneHaTJMBamH otkphthh 3a 5KHBOTa b neiHepaTa,npoyHBaHHJiTa Ha KapcTa n 
nemepHTe b panoHa ot npoc|}.Bji.nonoB , A.IleHHeB h JL3hiikob, jjaBamn TOHHa reoJio>KKa npe/jCTaBa 3a 
panoHa, ot npocj). n.IleTpoB 3a noBtpxHOCTHnre h no/jnoHBeHH bo/jh h hjhcoh KapcTOBH xhjjpojiwkkh 
4>eHOMeHH, ot npocj). B./Johkob H3Hacam KOHKpeTHH ziaHHH 3a HjncoH o6eKTH b panoHa Ha C.EMeH ,OT Il.CTaHeB 
npe^CTaBam hob norae/i 3a KyjnypHHTe njiacroBe n >khbot b nemepHTe Ha Ecjmkobckoto rniaTO ,ot 
M.Hop/jaHOBa, B.EoTeBa, a b Haii-HOBO BpeMe ot HEjieHCKH, E.IleTpoB h jip. 

Btopoto HanpaBneHHe Ha opraHH3HpaHOTO nemepHO /jejio h cneneonorna b rp. B.TtpHOBO ce npoflBJffia e/ma 
npe3 70-Te rozjHHH Ha XX BeK. BinpeKH hoctojihhhjit nnrepec cpe/i nacT ot yneHHUHTe, yHHTeJinre , 
TypncTHTe b rpa^a n enn30ziHHHHTe H3neTH n 6ece^n ,np nemepHTe Kpan Ilpeo6pa>KeHCKHH MaHacTHp, 
/EpjfflOBCKHfl MaHacTHp, c.MycHHa n ^p. ,3,0 opraHH3HpaHe Ha rpyna 3a H3Cne;maHe h npoyHBaHe Ha nemepHTe b 
panoHa ce CTHra npn pa3pacTBaHeT0 Ha nemepHOTO aeno b Etnrapna h aKTHBHaTa no3Hiina h HHnunaTHBa Ha 
ToraBauiHHa Ok. CtBeT Ha ETC. Ha 18. IV. 1963 tor. 6iopoTO Ha T,H,"Tpane3HHa" CBHKBa ynpeziHTenHO 
ci.6paHHe 3a ynpe^BaHe Ha nemepeH Kny6. Ci.6paHHeT0 ce opraHH3Hpa h bozih ot OTroBopHHKa 3a pa3BHTHeT0 
Ha nemepHHa TypH3T.M npn OC Ha ETC, Ctoah neTpoB. noKaHeHH ca 3a ynacTHe annHHHCTH, Typncra, 
npHpoz(03amnTHHUH. HpHci.CTBaT 15 ziyuiH , 3a npe^ceaaTen e H36paH HBaH CTapnpaaeB , a 3a nneHOBe Ha 
ptKOBO^CTBOTO- JIaM6pHH /],HMHTpoB, JI,o6pH KapareoprHeB, neTT,p flionrepoB. 3a yicpenBaHe Ha Kny6a ce 
opraHH3Hpa Kypc no nemepHO ^eno , a HnKonan Bi,p6aH0B 3aBT.pniBa Kypc 3a Mnaxmin HHCTpyKTop no 
nemepHO ^eno, ho /jenHOCTTa Ha Kny6a BtpBH Bano. n^pBaTa no-3HaHHMa npoaBa e npoyHBaHeTO Ha nemepaTa 
h nponacTHTe j\o c. MycHHa b HanajioTO Ha m. cenTeMBpn 1963 r. npe3 1964 rozt. ce o6HOBHBa pt,kobozictboto 
Ha Kny6a, KaTO 3a npe^ce^aTen e H36paH H. Bi.p6aH0B h nneHOBe n.JIa3apoB, HnKonan KoneB, HnKona 
Xaa>KHHHKOiioB , Ctosh neTpoB. OpraHH3HpaH e Kypc 3a ynacrae b kohto ca npHBneneHH yHeHHini ot 
CTpoHTenHHa TexHHKyM h BTopa rHMHa3Ha. noceTeHH ca hskohko nemepn b panoHa KaTO OBHapcKaTa, 
TaxaTa, KptcTeu, nponacrra KannoBH pyima n jip. KapTHpaHa e nemepa HncTHJiHineTO / npaniHaTa nemepa- 
6en.aBT/, a b nemepaTa Eano Knpo e OTKpnra HOBa ranepna . HneHCKHjrr ctCTaB Ha KJiy6a HapacTBa Ha 25 
aynin. npe3 1966 ro^. pa6oTaTa Ha Kny6a 3aMnpa. Cne^ HemacTHH^T cnynan n CMi.pTTa Ha ceKpeTapa Ha Kny6a 
, n.JIa3apoB h aHra>KHpaHHa c 0T6nBaHe Ha pe^OBHa BoeHHa cny>K6a npe^ce^aTen , H.Bi,p6aH0B, ^enHOCTTa 
Ha Kny6a OKOHHaTenHO e npeycTaHOBeHa. 

no ci.moTo BpeMe b rp. B.Tt.phobo e ynpezieHo CTy^eHTCKo TypncTHnecKo zipy>KecTBo "AKaaeMHK" kbm BnH" 
EpaTH KnpHn h MeTOxmn", flHec BTVCb. Cb. KnpHn h MeTOZinii". Ci.3ZiaBaHeT0 Ha TypncTHHecKO xipy^ecTBO 

KT.M H0B0CT.3aafleHHa BHCUI HHCTHTyT B rpajja ZiaBa BT,3M0>KH0CT 3a pa3BHTHe H Ha CneHeOJIOTHaTa. ClBMeCTHO 

c naHcnpaHOTO ToraBa CTyzieHTCKO HayHHO zipy>KecTBO ce nozjroTBHT h octmecTB^BaT ntpBHTe 3az(T.Ji6oHeHH 
npoyHBaHHH Ha nemepn b panoHa Ha rp. B.Ti.pHOBO. Ome npe3 1965 rozi. ce npoBe^a "HayHHa eKcneziniiHH b 
MecTHOcrra Ha MOHacrapa "Cb. Tponua". npoyHBaT ce ^eTannHO nemepHTe, HHcniHTe h HaxtBecnre no okojio 
2000m . BeHeu. OnncBaT ce CT>mecTByBamnTe HajjnncH n pncyHKH, CT.6npaT ce o6pa3UH ot KepaMHKa h jj,p. B 
Kpaa Ha rozmHaTa Ha TpajjnuHOHHaTa HayHHa cecna bt,b BnH e H3HeceH jjoKJiajj 3a pe3ynTaTHTe ot 
eKcne/jHUHHTa ot KajiHHa KoBaneBa. npe3 cneimamaTa 1966 tojj. no HHHunaTHBa Ha npocj). HBaH Ei,jn,6oB 
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"cTyzteHTHTe-annHHHCTH" Kanima KoBaneBa, }KeJM3Ka BecenHHOBa, HaHH BoTeB, TeoprH BtiraeB n pp. 
ynacTBaT b eKcneztHuna "IIlKopnHn 66 " Kpaii flurronoji, npoyHBaT CKajiHaTa irtpKBa npn c. Pohk h H3CJiexiBaT 
nemepHTe Kpan c. KjrreH, KoMyHapn, CnaxiKa Boxja n MecTHOcrra "MaHacTHpa". Pe3yjrraTHTe ot eKcneziHUHHTa 
ca o6o6meHH Ha HaponHa HaynHa KOH(J)epeHUHH npoBeaeHa b rp. /JiJironoJi Ha 6 h 7 HoeMBpn 1966 r, 
npoyneHH ca o6mo 24 nemepn, HaMepeHH ca cnexiH ot TpaKHHCKa, pHMCKO-BH3aHTHHCKa h cpexmoBeKOBHa 
KynTypa h KapcTOBH H3Bopn. Ha VII-Ta KOH(J)epeHUHH Ha cryzieHTCKHTe HaynHH ^py>KecTBa e npexicraBeH 
XlOKJiajrbT Ha TeoprH BtJineB, "Ha^nncHTe ot CKajiHaTa irtpKBa npn c.Poak, BapHeHCKo" b kohto peBH3Hpa 
Ha6jnoaeHHHTa Ha Kapen niKopnnji. 

Ilpe3 1967 toj\. 3a CeicpeTap Ha CTJ\ "AKaaeMHK" e H36paH 3aBT,piHHJiHjrr ycneuiHO Kypca 3a nemepHAK, 
ToraBa cryneHT bt,b BTY, BecenHH .ZJojihhhkob. Cne,n ntpBHTe tozihhh Ha yTBT,p>K^aBaHe h yKpenBaHe b 
HanajioTO Ha 80tc roa. aeHHOcrra Ha ,npy>KecTBOTO ce pa3pacTBa. Ilpe3 npoJieTra Ha 1973 toj\. b craTHfl b 
yHHBepcHTeTCKHH BecTHHK "HayKa h Tpyzi" ce npexjcTaBfl HH^opMauHJi , ne "Kny6T.T no nemepHo Reno He 
4>yHKUHOHHpa" ho npn 3anncBaHe Ha HOBe HJieHOBe" toh me BT,3craHOBH cBOJrra jjenHOCT h to Bene KaTO 
CTyaeHTCKH Kny6". C noxiKpenaTa Ha ceKpeTapjrr Ha ,npy)KecTBOTO Einca Ka3aKOBa npe3 nponeTra Ha 1974 
ro/i. ki.m cTy^eHTCKo TypncTHHecKo ^py>KecTBo "AKa^eMHK" ocjjHUHanHo e ynpe^eH IleinepeH Kny6, npnen 
HMeTO "flepBeHT" . HtpBOHanajiHO 3a yKpenBaHe Ha Kjry6a ca npHBJieneHH onHTHH h no/jroTBeHH Ka,npH ot 
rpaaa 3aBT.pninjin KypcoBe 3a "neinepHAK" h "HHCTpyKTop no nemepHo Reno" , KaKtBTO e 6HBniHjrr 
npe^ce^aTen Ha "rpa,ncKHfl" Kny6 HBi.p6aHOB, KaTO neKTopn ca aHra>KHpaHH , 3aBe>KxiainHfl YCM OT^en npn 
OC Ha ETC - Ctoah IleTpoB h TypncTHHecKHa Bozian h HHCTpyKTop XpncTO LUnnHaHOB. CKopo ^eHHOcrra Ha 
Kny6a e noeTO h3ijjuio ot aKa^eMHHHaTa o6iuhoct • Ha 5 Man 1976 ro,n. 3aBT.puiBa ntpBH^T Kypc 3a HOCHTenn 
Ha 3HaHKaTa "neinepHAK" kt>m nK'TJepBenr". OGyneHneTo ce bo,hh ochobho ot cryneHTa ot rp. Henenape 
,KocTa^HH nenenaHOB. KypciT e 3aBT,puieH ycneuiHO ot 9 hobh nemepHjnrn. Kjry6T>T HapacTBa Ha 14 .nynin 
npe,nce;iaTeJi Ha KJiy6a e OapyK HaynieB, cexpeTap K.nenenaHOB a yn.cnopTeH HHCTpyKTop HBaH PycKOB, 
bchhkh CTynenrH h npencnaBaTenn bt,b BTY" KnpHn h MeTo^nii" . npoyneHH h KaprapaHH ca nacT ot 
nemepHTe b panoHa cpe,n kohto h nponacrra "KannoBH .zrynKn" npe3 1977-78 ro,n. ce npoBe>Kxia nope^HHa 
Kypc 3a "nemepHAK". 

Ot 1978 ro;r zieHHOcrra Ha nK'TJepBeHT" 6ene>KH hob ptcT. B pt,kobozictboto My ca BKjnoneHH onHTHHTe 
nemepH^uH J1io6omhp AjjaMOB - H36paH 3a npeacezjaTen, THHKa A^aMOBa, 3a ceKpeTap h oGyneHHa h 
yTBtpziHii ce b zipy>KecTBOTO Eo>KHZiap KeHapoB, 3a yneGHO-cnopTeH HHCTpyKTop. nonynaBaiiKH zieiiHa 
noziKpena ot hobhh ceKpeTap Ha CT/],'AKazieMHK" , CnMeoH TaHeB, aeHHOcrra Ha Kny6a ce pa3pacraa. 
3aKyneHa e ziontnHHTenHa eKHnnpoBKa , OTnycKaT ce ueneBO cpeziCTBa 3a Kny6Ha eKcneziniiHOHHa zieiiHOCT. 
npe3 eceHTa Ha 1978 toj\. , ot m. X h HananoTO Ha m.XI ce npoBe>KZ(a H3KHK)HHTeiiHO aeiiHa H3CneziOBaTeiicKa 
pa6oTa. npoBeaeHH ca Ha/i 7 Kny6HH eKcne^Hnnn npn kohto ca KapTHpaHH 13 cpeziHO roneMH nemepn b 
panoHa Ha EenaKOBCKOTO nnaTO, MaHacTHpHTe CB.Tponua h npeo6pa>KeHCKH MaHacTHp, cpe^ kohto ToiMMaTa 
/flyxnaTaTa/ h ManKaTa /ToHeBaTa/ nemepa, npauiHaTa, HapcKaTa nemepa h zip. npoBe>K^a ce npoyHBaHe Ha 
Ap6aHauiKaTa nemepa, npoHHKBa ce b nponacTHTe zio c.MycHHa. OTKpHTa h KapTHpaHa e nponacrra "KannoBH 
XtynKH-2", KaKTO h ome 2 hobh nemepn. B eKcnexmnnHTe ynacTBaT KaKTO nneHOBe Ha Kny6a TaKa h tocth 
nemepHHun ot Co<J)na KaTO Mna^eH flaanneB n /ip. 

npe3 1979 roA. aKTHBHaTa ^eiiHOCT Ha Kny6a npoAT.iDKaBa. npoBe^eHH ca Ha# 30 npoHHKBaHHa b nemepn h 
nponacTH KaTO ca otkphth h KapTHpaHH 4 hobh nemepn raaBHO b XoTHnuiKna panoH. npeBtpHannaT ce b 
Tpa^nunoHeH Kypc 3a "neinepHJiK" 3aBT,puiBaT 8 ^yuin, KaTO o6yneHHeTo ce bo/ih ochobho ot JlAziaMOB h 
E.KeHapoB. YBennnaBaT ce yHacTHjrra b peny6nnKaHCKn eKcne^Hiinn h c6opoBe b Po/jonnTe b nemepHTe 
JEibojickoto rtpno, ilro^HHCKa nemepa, b nnpnH n /ip. 

npe3 1981 ro,n. 3a npe^ce^aTen Ha Kny6a e H36paH hh>k. KocTaHTHH Hotob. HneHOBe Ha Kny6a ynacTBaT b 
Me>KayHapo,HHHTe nemepHa eKcneztHuna "nnpHH 81", "KoTen 82", peny6nHKaHCKna TexHHHecKH 
c6op"KapnyKOBo 82". npe3 1982 ro/i. pt.kobo/ictboto othobo e o6hob6ho KaTO 3a npe^ceaaTen e H36paH %on. 
HopztaH AmipeeB a 3a ceKpeTap cryjieuTbT ot rp. TpaBHa BecennH Bn/ieB. Tpa^HnnflTa b pt,kobo^ctboto ce 
3ana3Ba c ynacraeTO Ha yneGHO-cnopTHHa HHCTpyKTop EoKH/jap KeHapoB.Kjiy6i.T o6xBama 16 ^yuin. 
OpraHH3HpaH e zieH Ha nemepHOTO .neno, a 3 nemepH^un B3eMaT ynacrae b peny6nHKaHCKna nemepeH c6op. 
Kny6HaTa KapTOTeKa c npoyneHHTe nemepn n nponacTH o6xBama 28 KapTH. npoBeaeHH ca 4 eKcnezinunn. 
OTKpnTa e n 3anoHBa npoyHBaHeTO Ha BOxmaTa nemepa "PaKOBeu" , OpraHH3npaT ce mry6HH npoaBH h b no- 
XtajieHHH panoHH, ao nemepaTa "MopaBHna" npn c. rno>KeHe, nponacrra "HBaHOBa Bo/ja" npn c. /I,o6pocTaH h 
Zip. npe3 1983 rozi. nneHOBe Ha Kny6a ce BKnioHBaT b eKcnezmunnTe Ha "Kny6- 1300", cnycKaT ce b CKajiHHTe 
hhcuih n nemepHTe Haxi MaHacTHpHTe CB.Tponua h npeo6pa>KeHCKn MaHacTHp. YcTaHOBHBaT ce 
CBinecTByBamHTe b thx pncyHKH h Hajmncn, noKanH3Hpa ce MecTonono>KeHHeTO Ha "EBTHMneBaTa nemepa" c 
KoeTO zteiiHOCTTa Ha Kny6a ce o6oraT3Ba b nocoKa uhhoctho npoyHBaHe h H3CneziBaHe Ha nemepHTe b panoHa. 
CtmaTa rozinHa nneHOBe Ha Kny6a B3eMaT ynacrae b Me>KziyHapoziHaTa nemepHa eKcneztnuna "Pozionn 83",a 
npe3 eceHTa Ha 1983 tor. K.Hotob ynacTBa b HanxKcnexiHUHfl b panoHa Ha 3aim6ypr- ABCTpna cnea kosto e 
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OTJiHHeH c 6poH30B npnnen. Ot 1984 tor. b pt,koboxictboto Ha Kny6a othobo ce 3aBpT,ma KaTO npexicextaTen 
hh>k. K.Hotob, a 3a cexpeTap e H36paH BeHnncJiaB 5Ihkob. YBenHHaBaT ce TpeHHpoBT.HHHTe npojnsn, HapacTBa 
HneHCKHa ctCTaB Ha Kny6a j\o 24 aynin, KaTO b zienHOCTra My ca npHBneneHH h cjry>KHTeJiH h pa6oTHHnn ot 
rpajja h yneHnnn. /JeHHOcrra Ha Kny6a ce pa3ninp>ffia b panoHa Ha c. Majncn hhc|}jihk h c. EMeH. OcBinecTBrnaT 
ce npoHHKBaHHH b TeHHOBaTa nemepa, 3axrBHeHKa, BaM6anoBaTa nemepa. ITpoHHKBa ce b nponacrTa "Benap". 
IlpoBe>KziaT ce aontnHHTenHH npoyHBaHna b nemepaTa "PaKOBen", H3Cnez(BaHH ca okojio 800 m. , ho onHTHTe 
Zia 6i>xie npeMHHaT aocTHraaTHfl ch<J)oh c noxi3eMHa peica ce OKa3BaT HeycneuiHH. npexmpneMaT ce onHTH 3a 
H3CneflBaHe Ha bozihh nacra ot nemepn b panoHa Ha c. XoTHnna, Ha Chhh BHp h xip.B penyGnnKaHCKHfl h 
Me>KxiyHapozieH nemepeH c6op " KapnyKOBO 84" Kjry6a ynacTBa c 5 ayinn, yHacraa ce b 30hobhh TexHHHecKH 
nperaezi "JJpjfflOBCKH MaHacTHp",B peny6nHKaHCKHH TexHHHecKH nperaezi h b peny6nHKaHCKaTa nemepHa 
eKcnexjnnnfl "3naTHa naHera" IlpoBe)K,na ce npeBtpHanHHT ce b Tpa^nnnoHeH ,neH Ha nemepHOTO zieno. 
Ilpe3 1985 tor. KnyOtT ce nontnBa ot 9 hobh nemepHflnn 3aBT,pniHJin ycneuiHO Kypca. nnaHnpaHO e ynacrae 
Ha HneHOBeTe b eKcnexinnnnTe no H3CJiexiOBaTeJicKa nporpaMa 'TeTHKa". /JenHOCTTa Ha IIK" J],epBeHT" e 
OTpa3eHa Ha ujuia CTpaHnna bt,b B."HayKa h Tpyn" ot 28.02.1985 rwi. Kny6'i>T ocT>mecTBjffia Bpi,3KH cbc 
ynpe^eHHaT npe3 1984 tor. Kny6 no cneneononM klm MauiHHOCTpoHTeneH KOM6HHaT "Ehho CraiiKOB" rp. 
JlacKOBeu, kohto ynpe,neH ot 20 jryum , cKopo ce pa3pacTBa 3HaHHTenHo ptKOBozieH ot npe^ce/taTeiM ch 
hh>k. Ilerbp IleTpoB, 3aMecTHHK npe^ce^aTena- CTaHHCJiaB MapKOB h cexpeTapa Ha Kny6a,- HBaH KapaHBaHOB. 
Cneneo Kny6 "MeTannK" rp. JiacKOBeu pa3BHBa 3HaHHTejma ^eiiHOCT. CT>innjrr npoyHBa o6eKTH b panoHa Ha 
Ap6aHauiKOTO nnaTO, c.EMeH, BoHema BO,na, rp. EneHa , rp. KoTen b panoHa Ha MecTHOCTHTe 3eneHHHe, 
3nocTeH h pp. OcT>inecTBflBaT ce mhokcctbo npoflBH He caMO b CTpaHaTa npn KapnyKOBO, KpyuiyHa, Po^onnre 
, ho h b ny>K6HHa, KaTO Kny6HHTe eKcnextnnnn b E/JP b paiioHa Ha rp. Eepa, b HexocnoBaKHH, b paiioHa Ha rp. 
EtpHO, b PyMtHHa. Ot 1985ro,n. Kny6T.T e .noMaKHH Ha npeBipHajinre ce b Tpa^nnnoHHH cbCTe3aHHa no 
nemepHO-npnnoKHH .uncnnnjinHH 3a Kyna "JBicKOBen" Ha KinHHOBCKHH Boziona^, Ha kohto ynacTBaT pe^nna 
Kny6oBe ot CTpaHaTa. Ilpe3 1991 tor. HKOHOMnnecKHTe npoMeHH b npeanpnirrneTo h ocBo6o>KziaBaHeTo Ha 
roJMMa nacT ot pa6oTemnTe, BKJUOHHTejrao h npeztce^aTeiMT Ha Kny6a, z(OBe>KZ(aT ro npeKpaTjraaHe ^eHHOCTra 
Ha Cneneo Kny6 "MeTajiHK" rp. JErcKOBeu,. 

1986 rozi b ptKOBozicTBOTo Ha IIK"/],epBeHT" ce BKnioHBa Teoaopa HeuieBa , KaTO ceKpeTap h 
HHCTpyKTopa no nemepHO xjeno h cnacnren b nemepn h nponacTH CnaBH HeneB. OpraHH3HpaHH h npoBezieHH 
ca Kjry6HH eKcne^HUHH, nocemeHH^Ta Ha 6naroycTpoeHH nemepn n OKpi,>KHa eKcneanuna Kpaii MaHacTnpa 
„CBeTa Tponua". HneHOBe Ha mry6a ynacTBaT npe3 Meceu cenreMBpn b CT.CTe3aHne no opneHTnpaHe b nemepa 
"OpnoBa nyKa".Ha 13.06.1987roz(. KjryGtT e nontnHeH ot 11 hobh HneHa saBtpuinnn ycneuiHO Kypca 3a 
nemepHflnn n MJiazin nemepHHun KaTO no/jroTOBKaTa ce bo/jh ochobho ot npexicextaTeim Ha Kny6a , hh>k. 
K.Hotob. 

Gne/i 1989 ro/i. AenHocira Ha Kny6a 0Tcna6Ba a cnea 3a6onaBaHeTO n CMtpTra Ha ceKpeTapa Ha 
apy>KecTBOTO, C.EaHeB,npe3 1994roa. 3a KparbK nepnozi ot BpeMe 3aMnpa. 

Ilpe3 eceHTa Ha 1995 toa. no HHnnnaTBa Ha hobhs ceKpeTap Ha T/T'AKaxteMHK" , EBreHH KoeB ca H3,HHpeHH 
nacT ot 6nBuiHTe nneHOBe Ha IIK"/],epBeHT". npoBe^eHn ca cpemn n pa3roBopn 3a Bi,3CTaHOBaBaHe xienHocTTa 
Ha Kjiy6a. Ilo cbiiioto BpeMe ce opraHH3npaT n npoBe)KAaT b jibs nocneziOBaTenHH ro/iHHH , CTy^eHTCKH 
eKcne^nunn 3a npoyHBaHe Ha CKanHHTe hhcuih, rpo6Hnun n nemepn no nopenneTO Ha p. Apj\a b H3TOHHHTe 
Po/ionn , b paiioHa Ha rp. Mazt>KapoBO, no^ pt.kobo/(ctboto ho ^ou. HBaH To/iopoB. B HananoTO Ha 1997 ro/i e 
npoBeaeHO ci.6paHHe Ha nemepHaun n CHMnaTH3aHTH. B pt,kobo^ctboto Ha BT.3CTaHOBeHna Kny6 ca H36paHH 
HBaH neHKOB, 3a npeAce^aTen,CTyAeHTKaTa EBreHna UlyneKOBa 3a ceKpeTap n ^ou. HnKOJian 
npo,naHOB.OpraHH3HpaT ce H3neTn ^o no-roneMHTe nemepn b panoHa. 3a npoBOKnpaHe nnrepec cpe/i 
CTy^eHTHTe ce opraHH3npaT nocemeHne Ha 6naroycTpoeHHTe nemepn „Eano Knpo", /Eiboiickoto rtpno, 
yxnoBnua,JleaeHnKa, kohto necTO ce ctneTaBaT c npoaBHTe no neuiexozteH Typn3T.M n ce opraHH3npaT ot 
ceKpeTapa Ha ztpy>KecTBOTO. npeKLCBaHe ^enHOCTTa , HapyuiaBaHe Tpa/jnunnTe Ha Kny6a , nnncaTa Ha Ka^pn n 
onnT, BinpeKH >KenaHneTO Ha HHHnnaTopHTe, 3aTpy/(HaBaT uanocTHaTa ^eiiHOCT n pa3BHTneTO Ha 
opraHH3npaHaTa cneneonorna. 

npe3 m.XII. 1997 rozi. bt,b BTY „Cb. Knpnn n MeTOZtnn"no noKaHa Ha T^ "AKazieMnK-BTy" rocTyBa 
npeacexiaTeJM Ha Ec5Cn. j\-p. neTtp EepoH . OpraHH3npaHaTa cpema pa3roBop n npo>KeKuna e noceTeHa ot uaji 
200 CTy/ieHTn, cny>KHTeiiH n yneHnun n npe^H3BHKBa He CKpnT nnrepec cpezi npncBCTBamnTe.B MecTHHTe 
BecTHHun e OTpa3eHa npo^BaTa, KaTO bi.b b. „Eop6a" e ny6nnKyBaHO n nnrepBio c npeziceaaTena Ha 
(JieziepaunaTa. npe3 nponeTra Ha 1998r. BtnpeKH nnncaTa Ha onnr n Ka/ipn ce opraHH3npa Kypc 3a "MJiazi 
nemepHflK", KaTO 3aBT,pinniinTe ycneuiHO ca HaconeHH j\a npo/rtiDKaT o6yneHneTO en ctBMecTHO c 
npoBe>Kxiamna ce ajinnncKn Kypc b rpazia. KnyGiT HapacTBa Ha 16 .zrynin. nocTeneHHO ce ycTaHOBHBaT Bpi,3KH c 
6hbuih h HacToamn neinepHflnn ot JlacKOBeu, JipfLUOBO, Pyce ycraHOBHJiH ce nun pa6oTemn b rp. B.Ti.pHOBO. 
Ha 5. III. 1999 rozi. e CBHKaHO o6mo CT.6paHne Ha HK. Pt,kobozictboto Ha Kny6a e o6HOBeHO n pa3uinpeHO. 3a 
npeztceziaTen e H36paH KpaceH Xhhob, 3a ceKpeTap, CTyxtenrKaTa Maa PaiiKOBa, 3a ottobophhk no yne6HO- 
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cnopTHaTa xieimocT, ycraHOBHJiHJiT ce HacKopo b rpa^a HHCTpyKTop no nemepHO j\<zjio Caino EyHeuiKH, 3a 
npe^ce^aTen Ha kohtpojihhji cbbct e H36paH E.KoeB. fleHHocrra Ha KJiy6a ce pa3pacTBa. CtBiviecTHo c 
PB"n.P.CnaBeHKOB" rp. B. TtpHOBO e H3ZiazieHa 6pouiypa h no,npe,neHa H3Jio>K6a no cnynaii 100 roa. ot 
npoBezieHHTe ntpBH apxeoJiornnecKH pa3KonKH b nemepHTe okojio rp. B. TtpHOBO. IIoxiroTBeHa e H3Jio>K6a 3a 
nemepHTe npexiCTaBeHa b hjikojiko yHHJinina. 

IIpoBezieHH ca cpemn c yneHHHH b CTpoHTeneH TexHHKyM, npnpozio MaTeMaranecKa rHMHa3HJi, TexHHKyMa no 
TypH3i)M. OpraHH3HpaH e Kypc c yHacraeTO Ha 14 jryinH.IIonBJiBa ce KapTOTeKaTa Ha KJiy6a c KapTH ot 213 h 
214 nemepHH paiioHH. IlocTeneHHo HHCJieHocrra Ha Kny6a HapacTBa j\o 27 TiyuiH, cpe,n kohto cny)KHTejiH, 
CTyzteHTH, yneHHUH. IIpexiCTaBHTeJiH Ha Kny6a ynacTBaT b pernoHajiHH h peny6nHKaHCKH npwiBH Kpan 
/JpjraoBCKHJi MaHacTHp, KpyuiyHa, ciBMecTHO c npeziCTaBHTenH Ha KJiy6oBeTe ot CTapa 3aropa h /Eojihobo ce 
nozjHOBHBa H3CneziBaHeTO Ha Ap6aHauiKaTa nemepa , ynacraa ce b npoHHKBaHe b nemepaTa MtrjiHBHJi croir h 
up. OpraHH3HpaT ce mry6HH eKcneannHH b pafioHa Ha c. EMeH, c.MajiKH hh(|)jihk h zip. IIpe3 m. I. 2001rozi. 
npeaceaaTenfl h 3aBe>KxiainHJi yne6HO-cnopTHaTa jjeiiHOCT HanycKaT KJiy6a, KaTO npaBJiT onHT j\a npHBJieKaT 
nacT ot HneHOBeTe h zia ynpexiJiT hob KJiy6 b rpa^a. fleiicTBHaTa no pa3nenjieHHe HneHOBeTe Ha Kny6a, 
yHHmo)KaBaHe Ha MaTepnajma 6a3a h Ha nacT ot apxHBa Ha KJiy6HaTa KapTOTeKa BptmaT nemepHOTO aeno b 
rpa^a to,hhhh Ha3azi. OnHTHTe j\a ce npncBOH HMeTO Ha Kny6a c "ynpe,HJiBaHe" Ha KJiy6 "/JepBeHT 
2001"3acTpauiaBa ^a Hapyuin Tpa^HUHHTe h 6i.ziemeTO Ha Kny6a kt>m T/TAKaxieMHK-BTy". B pt.kobo^ctboto 
Ha Cn. K."/],epBeHT 2001" ca K Xhhob, C ryHeuiKH. OctmecrBJiBaT ce npojiBH b paiioHa Ha c.EMeH h c. 
KpyuiyHa, OpraHH3Hpa ce npoHHKBaHe b Ap6aHauiKaTa nemepa ctBMecTHO c nneHOBe Ha ^pyra Kny6oBe. 
OpraHH3HpaHa e (J)OTOH3iio>K6a c npe^craBjffle TBop6n Ha EBreHHJi EyHeuiKa. Cne/i okojio rcunna ^eHHOcrra 
Ha "hobhji " Kny6 3aMHpa , a ManKO no-KBCHO HantJiHO npeycTaHOBjraa aeHHOcrra ch. Pt,kobo,hctboto Ha 
IlK"/],epBeHT" KT.M Tfl,"AKazieMHK-BTy" BpeMeHHo e noeTo ot cexpeTapa Ha ,npy)KecTBOTo. Ilpe3 m. III. 2001 
rozi e npoBe^eHo o6mo ci>6paHHe Ha KoeTo e H36paHo hobo pikobo^ctbo c npe^ce/taTen atnroro^HiuHHa 
aKTHBHCT Ha KJiy6a Eo>KH^ap KeHapoB h ceKpeTap Mapna CToeBa. Ct>ihhjit Meceu e opraHH3HpaH Kypc 3a 
"Mna/i nemepHJiK" , a b nocne^cTBHe 3a"IIeinepHJiK" c ynacraeTo Ha 12 jryuiH. OGyneHneTo ce bo/jh ochobho 
ot E.KeHapoB h E.KoeB KaTO npaKTHnecKHTe 3aH>iTHJi ce boxutt Ha nemepHTe Ha EemncoBCKOTO nuaTO, h 
nemepa AmrtKa j\o /Jpjihobckhji MaHacTHp etc ct^eHCTBHeTO Ha HHcrpyKTopa no nemepHO Aejio ot rp. 
/JpjfflOBO, B.CTaHeB. B ^eHHOcrra Ha Kny6a ca npneTH jichh nenH 3a ujijioctho npoyHBaHe Ha EenjncoBCKOTO 
nuaTO IlpH iury6HHTe eKcnexinnHH ca otkphth hobh, MaKap h no-ManKH nemepn h nponacTH HMaroipcKaTa 
nemepa, HoHHOBa .zrynKa, MapHHHa Aymca, KannoBa -3, h ,np. Pa3iHHpjraa ce H3CneaoBaTencKaTa h 
npoyHBaTenHa zieiniocT b paiioHa. KoHKpeTH3npa ce MecTonono>KeHHeTo Ha npoyneHHTe nemepn . OGHOBjraa ce 
Kny6HaTa KapTOTeKaTa KaTO ce ziontnBa nnncBamaTa HH(J)opMaunH ot chhmkob MaTepnan, onncaHHH, 
ny6nHKaunn. OTKpnBaT ce nemepaTa npn Chhh Bnp, flaHHHa jxyima. Ci.3ZiaBaT ce noapo6HH cxeMH Ha BeHUHTe 
b nponoMa "/],epBeHH"c HaHeceHH npoyneHH h eBeHTyajmn o6eKTH. Ot 2005 toj\. b pt.kobozictboto Ha Kny6a ce 
BKJiioHBaT EBreHH KoeB -npeziceztaTen, Mnaana nemepH^K CTe<J)aH CTe(J)aHOB- ceKpeTap n E. KeHapoB- 
3aBe>Kziaui yne6HO-cnopTHaTa zieiiHOCT. OpraHH3npa ce Kypc c ynacTneTO Ha 8 ayuin. Pa3uinpHBa ce aenHOCTTa 
Ha npoyHBaTejmaTa zieiiHOCT b paiioHa Ha r.Kptcreu b TpeBHeHCKa CTapa nnaHHHa. IlpoHHKBa ce b nemepa 
"KnnHHTe" Kt/ieTO e OTKpnTa KoneHHa CTaBa ot npancTopnHecKO roBezto, npeziazieHa 3a H3CneflBaHe b BAH, a b 
nemepa "AHZiT.Ka" e ycTaHOBeH CKeneT ot BOZionnaBam bhzi ot Kpe^Hna nepno^. B nemepa Eano Knpo ca 
OTKpnTH MHO>KecTBO (JiocHUH ot nemepHa MeHKa,nacT ot mx H3Jio>KeHH flHec KaTO eKcnoHaTH npn nponycKa Ha 
nemepaTa. Ot peztnua nemepn e ci.6paH MaTepnan ot noBtpxHOCTra 3a cb3j\aBmie Ha Kny6Ha c6npKa no 
najieoHTOnorna h apxeonorna. 3az(T.ii6oHaBa ce npoyHBaHeTO Ha nemepHTe b EenHKOBCKOTO nuaTO. Otkphth , 
KapTnpaHH h H3Cne,HBaHH ca pe^nua hobh HeH3BecTHH nemepn, KaTO MenaTa ztynKa, IleiHOBa ^ynKa, 
AnocToncKaTa nemepa h jyp. KaTO oco6eHO j\tzmm b npoyHBaHeTO h KapTHpaHeTO Ha nemepn b paiioHa ca 
CTaHHCnaB HBaHOB, IieTtp J],>KHHepcKH, fleTenHH Hy^oMHpoB. Kny6HaTa KapTOTeKa HapacTBa Ha Ha^ 50 
nemepn h nponacTH. HanpaBeHO e npeano>KeHHe zio EOCn. j\a ce opraHH3Hpa peny6nHKaHCKa eKcneztnuna 3a 
uanocTHO npoyHBaHe Ha Ap6aHauiKaTa nemepa. B Kpaa Ha M.aBrycT 2006 tor. ciBMecTHO c Kny6 
"CanaMaH^T.p" ot rp. Ct. 3aropa ce opraHH3Hpa h npoBe^e ntpBaTa peny6nHKaHCKa eKcne^Huna "Ap6aHacn 
- 2006" 3aBT,puiHna H3KmoHHTenHO ycneuiHO. IlpoBe/ieHH ca pe/(Hua Ha6nioz(eHHa. IlpeKapTHpaHH ca CTapHTe 
h ca KapTnpaHH uaj\ 500 MeTpa hobh nacTH ot nemepaTa. YTOHHeHH ca MecTonono>KeHHeTO, HMeHaTa h 
HOMepaTa Ha Ha^ 30 nemepn b paiioHa Ha Ap6aHauiKOTO h EeiMKOBCKOTO nuaTO. Otkphth ca hobh 7 nemepn h 
nponacTH b paiioHa Ha c. ManKH hh^hhk, Ap6aHacn h EenHKOBeu.Ci.maTa ro^HHa nneHOBe Ha Kny6a o6xo>K£aT 
nemepHTe h CKanHHTe MaHacTHpn b Ma^apcKOTO h LUyMeHCKOTO nnaTO.IlpoHHKBa ce b nemepa EncepHa. 3a 
ntpBH ntT ot ro^HHH npe/jCTaBHTeii Ha Kny6a - C. CTe<J)aHOB, ynacraa h yeneumo 3aBT,puiBa Kypc 3a 
TexHHHecKO ycT.Bi.piHeHCTBaHe b KapnyKOBO. Ilpe3 2007 roa. 5 nneHOBe Ha Kny6a B3eMaT ynacTHe b 
HauHOHajmaTa eKcneziHuna Kpan c.Cmhimh KaTO KaprapaT h ynacTBaT b npoyHBaHeTO Ha Haa 9 nemepn , 
hhhto Tpyzi no-KT,CHO HaMepH peajiH3aiiHa b cneuHajiH3HpaHOTO H3^aHHe 3a nemepHTe b PozionHTe. Ilpe3 2007 
rozt. Kny6a pa3iHHpn ^eiiHOCTTa ch b panoHa Ha c. KpyuiyHa. OctmecTBeHH ca ntpBHTe ot ro/iHHH 
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npoHHKBaHJM bt,b BOflHH nemepn b panoHa Ha /JeBeTaniKOTO nnaTo: JJeBeTaniKa nemepapa, BoHHHCKa xiynKa, 
Bo/ionazta n ,np. KaTO oco6eHa HHnnHaTHBHOCT npoflBJiBaT HBaH CeMOB, Eopjffla JIionKaHOBa. E.KoeB n Hb. 
CeMOB npoyHBaT h KapTHpaT cpexmoBeKOBHHfl CKaneH MaHacTHp uaj\ c.KpyuiyHa, a no ki>cho e otkphto 
HeperHCTpnpaHO npancropHHecKO cejinme b e,HHa ot nemepHTe b panoHa. KnyGiT e othobo jjoMaKHH Ha 
HaiiHOHanHaTa eKcneflHUHfl "Ap6aHacn 2007" npn kojtto KaprapaHHTe nacra Ha Ap6aHauiKaTa nemepa 
HaflXBtpjiflT 1000 MeTpa. B Kpaa Ha roziHHaTa ce npoBexie Kny6Ha eKcnexiHUHji 3a o6ctohhoto H3CJiexiBaHe 
Ha/inHCHTe b AnocroJicKaTa nemepa npn kohto ce OTKpnxa 3ana3eHH rpatpHTH ot Kpaa Ha 18 b. Ilpe3 2008 roa. 
HneHOBe Ha Kjry6a ynacTBaxa b nponeTHaTa eKcneanUHfl "EMeH 2008" h bt,b II 6ajiKaHCKH nemepeH c6op b 
PTtpuHH. Hb. CeMOB 3aBT,pniH Kypc 3a jieKOBO^OJia3 h ycneuiHO 3aiHHTH cepratpHKaT IIA,EI,H. Cbiinurr 
ynacTBa CBBMecTHO c nneBeHCKHTe neinepHflnn b peny6nHKaHCKa eKcnexinuim "Cmhjmh 2008" 3a npoyHBaHe 
Ha BOTiHHTe nacTH Ha nemepa Eojry6oBnna. B Kpaa Ha Meceu, aBrycT IIK "/JepBeHT" othobo nocpeinHa 
ynacTHHUHTe b npeBtpHanaTa ce b TpaaniiHOHHa peny6nHKaHCKa eKcnexiHUHfl "Ap6aHacn 2008" koato 
3aBi,piHH ochobhoto npoyHBaHe h KapTHpaHe Ha Ap6aHauiKaTa nemepa. B ct>iuoto BpeMe ce ocbinecTBHxa 
H3CneflBaHHa h npoHHKBaHHa b uaj\ 12 nemepn b paiioHa npn kohto ce ycTaHOBH Hajinnne Ha Ha^nncn b hjikoh 
ot o6cne,HBaHHTe o6eKTH, kohto TentpBa Tpa6Ba j\a 6i.z(aT H3cne^BaHH hajioctho. IIpe3 2008 toj\. KnyOtT noe 
HHHunaTHBa 3a cnacHBaHe Ha EMeHCKaTa nemepa. Epy6oTO "npeycTpoiicTBo" Ha nemepaTa b MHHanoTO h 
BaH^ancKHTe npoaBH npe3 nocne^HHTe to^khh ca HaHecnn 3HaHHTenHH Bpe,HH Ha to3h 3a6ene>KHTeiieH o6eKT. 
Cne,n pe/jHua Ha6jno,neHHfl npoBe,neHH ot nneHOBe Ha KJiy6a ce KOHCTaTHpa npoMjma b MHKpoKUHMaTa h p^3KO 
HaMajMBaHe npnnenHaTa kojiohha b nemepaTa. 3a cnacjraaHe Ha npHJiennre 6e no^roTBeH npoeKT , kohto 6e 
3amHTeH npe,n PHOCB B.TtpHOBO h octinecTBeH b paMKHTe Ha eceHHaTa eKcnemmnfl "EMeH 2008". 
YcneuiHOTO 3aTBapjrae Ha H3KycTBeHO ci.3ZiaaeHHTe OTBopn Ha,n nemepaTa h BT,3craHOBflBaHe Ha 
MHKpoKUHMaTa b npHBXo^HHTe nacTH CMe y6e,neHH ,ne me .nonpHHece 3a 3ana3BaHe h BT,3CTaHOBflBaHe Ha 
npnnenHaTa kojiohha b EMeHCKaTa nemepa. Ot Meceu HoeMBpn 2008 ro^. 3anoHHa nope.UHHjrr Kypc 3a 
nemepHflun klm IIK"J!I,epBeHT" c ynacrneTO Ha 12 KypcncTH onaKBainn HOBHTe npeflH3BHKaTencTBa Ha 
cneneonornHTa n 6e3KpanHHTe TaiiHH ot napcTBOTO Ha nemepnre bt,b BennKOTtpHOBCKHa pernoH. 
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Pe3K)Me 

B flOKnaaa ce pa3me>K,qaT pe3y/iTaTMTe ot 7-roflMiuHMTe npoyMBaHna Ha miy6a b BemuMKua 
ppn Ha BpanaHCKaTa nnaHHHa. Otkpmtm ca 30 hobm nemepii, KaTO 27 ot tax ca KapnipaHii. 
Kjiiohobm flywin: nemepii, M3cneflBaHe, BpanaHcxa nnaHHHa. 

Abstract 

The article resumes in short the result of 7 years exploration of the club in the Beglichki part of 

Vrachanska Mt. - West Balkan. Thirty new caves was discovered and twenty seven of them were 

surveyed. The obtained data was published in the Annually of the club. 

Key words: caves, exploration, West Balkan, Bulgaria 

Pa'jno.iO/Kcimc ii rpaiinmi Ha paiioiia 

BeriiHHKHH jisui e Han-oGinnpHHfl, ot Tpirre j\5m& Ha BpanaHCKaTa nnaHHHa. Ton ce npocrapa yiesmjsy peKHTe 
PeKa HepHa c npHTOKa it DiyxapKa, EoTyHfl h Ejma ot C-CH; Peica 3jiaTnna ot H-IOH; pexa HcKtp ot K) h 
jiHHHjrra p.HcKi.p - TypcKH roji - ,3py)KeBCKaTa ce^noBHHa c. /Jojraa Bena penica. (Bt,tkob, 1987) TyK ce 
HaMHpa Haii-BHCOKHa Bptx Ha BpanaHCKaTa nnaHHHa - EeruiHHKa Mornna (1481.7 ), KaKTO h BtpxoBeTe 
ritpnieBHua (1430.7) , OcTpa Morana (1332.2) h CoKOJien (1372.8). IIohth h3UJUio nona^a b rpaHHUHTe Ha 
IlpHpo^eH napK „BpanaHCKH BanKaH". 

Cnopezi noztan6aTa Ha nemepHTe no Bn.IlonoB , H3Cne^BaHHaT ot Hac panoH nona^a b rpaHnnnTe Ha 
BpanaHCKH nemepeH panoH N°203-JIaKaTHHinKH nemepeH no/ipaiioH. Cnope^ KOMnneKCHOTO KapcTOBO 
panoHHpaHe Ha 3ana,HHa CTapa nnaHHHa (EennepeB,1989) b JlaKaTHHimoM paiioH (JlaKaTHHniKH ynacTtK). 
(Onr.l) 
TeojioacKH ycjiOBHH 

B panoHa , b Taica onncaHHTe rpaHHnn ce pa3KpHBaT cicajiH h KOMnneKcn c pa3HHHHa BT.3pacT, ho no^ne>KamHTe 
Ha OKapcTBHBaHe ca c TpnacKa BT.3pacT (TpnacKH OKapcTHBam ce KOMnneKc) (AHrenoBa h /ip.,1996). Ha 
ninpoKO nnoniHO pa3npocTpaHeHHe HMaT CKanHTe ot aHH3a , hhhto zie6eJiHHa /jocrnra 270 m.. Ton e 3acn.neH 
raaBHO c BapoBHnn, no ManKO c ziojiomhthh BapoBHnn huh BapoBHTH ^ojiomhth, KaKTO h MeprenHH nnacTOBe. 
(TpoHKOB, 1965). Te ca npe^CTaBeHH ot HcKbpcKa KapGoHaraa rpyna , PycHHOB^encKa, MnnaHOBCKa, 
Bo6nHCKa, MornncKa h CBnuoncKa cbhth. (AHrenoBa h ,np., 1996). 

B TeKTOHCKO OTHomeHHe panoHtT nona^a b T.Hap. BpanaHCKH 6jiok. Toh ce cbctoh ot hakojiko tcktohckh 
CTpyKTypn ot pa3JiHHeH paHr. Han-3HaHHTeireH pa3JiOM TyK e non-CoKOJienram BT,3ce/i. /Jpyrn pa3JiOMHH 
CTpyKTypn b paiioHa, ca OnneTHeHCKH, OneHCKH, MnnaHOBCKH, OcTpoMornncKH h ITtpineBHinKH. Bchhkh Te 
ca c nocoKa 1 10-130 °. 

HaH-3HaHHTenHaTa rtHKOBa CTpyKTypn b paiioHa ca CTapocencKaTa aHTHKUHHana n CoKonenKaTa cnHKJinHana. 
IIocoHeHHTe, a n ^pyrn no-MajiKH CTpyKTypn ca npe^H3BHKajin HHTeH3HBHa TeKTOHCKa HanyKaHOCT b paiioHa, 
kosto b Han-roJMMa CTeneH e npe^onpe^ennjio chjihoto My OKapcTjraaHe. 
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XnaporeojioacKH yaiOBHH 



PanoHBT Mo>Ke n& 6"bjie iiohtji h3h>uio oTHeceH kbm MHJiaHOBCKHjrr 6acenH. (Ahtohob, JJaHneB, 1980). Ton ce 
CT.CTOH ot ppe nacra K»KHa h ceBepHa. IIozi3eMHHaT Boaoaen e oTMecTeH Ha 3anazi no Iion-CoKOJieHKaTa 
TeKTOHCKa flHCnoKauHa. B K»KHaTa nacT , ^BH>KeHHeTO Ha noxi3eMHHTe boxih e ot ceBep Ha lor h Te ce .upeHHpaT 
ot p. HcKtp. no-roneMHTe H3Bopn TyK ca : }Khtojik)6 npn r.HaicaTHHK (70-80 1/s j\o Ha# 3000 1/s) h 
OnneTHeHCKHH huh BapnmeTO (18-20 1/s xio uaji 150 1/s). Te zipeHHpaT KapcTOBHTe bozih H-CH ot cMnnaHOBO 
h c.CTapo ceno. B nox(HO)KHeTO Ha Ko6hjihhh CTeHH, no rpaHHuaTa Ha lion CoKoneTCKHfl Bi,3cezi H3HH3aT jnja 
ManKH no zie6nT, ho hoctojihhh KapcTOBH H3Bopa (BanaTa h Ko3Jrra Bozia) . CeBepHaTa nacT Ha 6aceHHa e 
pa3nono>KeHa Me>K;ry Iion-CoKOJieHKaTa h IIjiaKajiHHinKaTa jjHCJioKauHH. Ta HMa (JiopMa Ha xopcr, c HamioH Ha 
nnacTOBeTe Ha 3-K)3 klm xionHHaTa Ha p.HepHa h c.TopHa 6ena peHKa. Ilpn nocnexiHOTO H3HH3aT jipa KapcTOBH 
H3Bopa Ha KOHTaKTa jjoneH/cpexieH Tpnac: I^tpKBHiue (20-100 n/ceK) h HepHHH H3Bop (20-100 n/ceK), kohto 
ZiaBaT HanajioTO Ha p.EnoBHua. Ot Ta3H nacT Ha 6aceHHa e H3Bopa Ha 5km. HaA c.JIioTaxDKHK, kohto ziaBa 
HananoTO Ha p.HepHa (24-1260 n/ceK). KapcTOBOTO neTHO okojio Bp.Ilon ce OTBOXlHflBa ot H3Bopa BapoBHTHua 
HaA cEnHceiiHa. IIpH c.MnjiaHOBO HMa h hakojiko H3Bopa KaTO MouiaT, Tpn Kna^eHUH h MpaMop, c 
OTHOCHTenHO Main,K KanaiiHTeT. OmenHHTe H3Bopn ot MnnaHOBCKHH 6aceHH ce pa3JiHnaBaT no TeMnepaTypn: 
JlaKaTHHUiKH - 10-11,5°C; JlK)Tazi>KHK h cTopHa 6ena peHKa - 9 ,no 10°C; npn MHHa "IiJiaKajiHHua" - 7 £0 
10°C. BoziaTa e npacHa, c o6ma MHHepajiH3auHJi 0,37 ,no 0,43 r/n, a no ciCTaB e XH,npoKap6oHaTHO-KajiHHeBO- 
MarHe3HeBa, KaTO Ha MecTa c noBHineHO ci>,zrbp>KaHHe Ha HaTpnii. 

IloA Bi.3AeHCTBHeTO Ha reono)KKHTe h xn,nporeoJio)KKHTe (JmKTopn Kap6oHaTHHTe CKanH H3rpa>K;iainH MacHBa 
ca chjiho OKapcTeHH. 
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0ue. 1 Pa3nojioMcemie Ha EezjiuuKim dwi na BpcmciHCKa mamma 

reOMOp4>OJI02KKH 6ciC/KKII 

BptxHaTa nacT Ha paiioHa (T.Hap.BpanaHCKO reoMopcj)OJio>KKO hhbo (AHrenoBa h ,np.,1996) HMa thhhhho 

KapcTOB xapaKTep. KapcTOBna pene<J) e npe^craBeH npe,HHMHO ot Baji03H. Han-roneMH , rae/jaHO ot h3tok Ha 

3ana,n, ca Baji03Hre KannnHHa 6apa, TtpcoB Banor, BptMHOB Banor, IlanpaTH, CnaBa nojijffla h PaxiOBa naraHa. 

B nepHcj)epHHTe Hacra h .zrbHaTa Ha mhoto ot Baji03HTe ce Ha6nioziaBaT KaMeHHCTH BtpTonn huh anyBHajiHH 

BtpTonn. Cnope,n )K.Pa,neB, HanpHMep b EptMHOB Banor HMa 14, a b IlanpaTH 10 BtpTona. 

H b jxbki& Banora h K>roH3TOHHO ot Pa^oBa noJMHa HMa BtpTonn, kohto 3a,zrbp)KaT b Bozta. B K>roH3TOHHaTa 

nacT Ha paiioHa, Kt^eTO ce Ha6nioaaBaT pa3KpHTHe Ha CKajiHH noBtpxHHHH ce cpemaT h Kapn c MajiKO nnoinHO 

pa3npocrpaHeHHe. 

Ha pa3HHHH xnncoMeTpHHHH HHBa Ha paiioHa HMa CKajran otkoch h BeHini, ho Han-BHyuiHTenHH ca T.Hap. 

„Ko6HHHHHTe CTeHH" bt,b BHCOKaTa nacT Ha K)H nacT Ha paiioHa. 

Ilozi3eMHHTe KapcTOBH (JiopMH ca npeziCTaBeHH ot nponacTH h nemepn, Meamy kohto npeo6naaaBaT , kohto b 

noBeneTO cnynan ca pa3nono>KeHH bt,b BptxHrne nacrn Ha paiioHa. IlemepHTe, H3H>uio ca o6pa3yBaHH b 

CKajiHHTe otkoch h c H3KHK)HeHHe Ha CoKoncKaTa nemepa, xftiDKHHaTa hm He HaxiXBtpim 95 MeTpa. 



m 



TTTTT 



^D/iHOjopcKli TpnaeKii napoBiiiui ^ojiho rpiucKii 

Tcpjii'ciuiii CKa.in h jkjjiomiith nJICT>'nnilM I 1 1 

Tepirrernm cieajm 



]*a.icen. 



Hance,^ 




Ouz.2 reoJiooKKO- xudpozeoJiooKKCi xapma na pauona 

CtCTonHne Ha npoyiBaHHsrra 

rttpBHTe KapcTono>KKH npoyHBaHHH b paiioHa ca npoBexieHH ot 5K.Pa^eB b HanajioTO Ha XX BeK, a 
pe3ynTaTHTe ot tax ca ny6nHKyBaHH b MOHorpafjMjrra My "KapcTOBH (JiopMH b 3anaziHa CTapa njiaHHHa".(PaaeB, 
1915). B nocoHeHHH Tpyij, ce cnoMeHaBa , ne „no BeHHirre kbch nemepn, a rope Ha hjhcoh MecTa n xtbjiGokh 
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6e3xmH". HanpaBeHO e cnenHOTO onncaHne Ha nponacrra „ t [aBKHTe": ...Tx e no 80 m. ni,n6oKa. B ropHaTa en 
nacT oTBoptT HMa 2.5 no 3 m. fltjiacHHa hao 1.5 HinpnHa. IIo cpenaTa, Ha okojio 15 MeTpa ,zri,n6oHHHa HMa 
3anpnmeH HanpeKH ron>M 6noK, kohto nenn Ha TOBa macto nynKaTa Ha nBe nonoBHHH- H3TOHHa h 3ananHa. 
Ilozi 6noKa, kohto HMa 1.5 ne6ennHa, nynKaTa CTaBa enm, ho Bene c H3TOK-3ananHO pa3iHHpeHHe. A3 HflMax 
npHcnoco6neHHa, na ce cnycHa b 6e3nHaTa, ho no cnymaHHTe KaMtHH ce pa36npa KaKBO npny b ronjMaTa 
fltJiGoHHHa HMa roneMH npa3HHHH. Bepo>rrao Ta3H nynKa e caMO npo3opeu Ha ronaMa cyxa nemepa, kohto HMa 
nocoKaTa Ha nnacroBeTe." Cnopezi H3BecTHHTe h3tohhhljh, a 11 Mail 1931 r. H.PaneB h ILEHrnHin 
octmecTBHBaT cnycKaHe b nponacTTa "HaBKHTe" (- 63 ) h TaKa nonaraT HananoTO Ha H3cnenBaHeTO Ha 
noz(3eMHHa KapcT. IIobtopho cnycKaHe b H3BecTHaTa nponacT npaB>rr Ha 22 h 23 HoeMBpn 1958 r. II.HenKOB, 
II.BepoH h C.IIeHHeB. IIo HaTarbniHHTe npoyHBaHHfl ce H3BT,pniBaT enBa npe3 1967 r., KoraTO IIK "EnenBanc"- 
Co(J)hh KapTHpaT H^KOHKO o6eKTH b roro - H3TOHHaTa nacT Ha panoHa (3eMnHineTO Ha c.OnneTHfl). Hpe3 ctmaTa 
ronnHa II.TpaHTeeB noyHBa h KapTHpa H3mmo HepHaTa Mena h nacTHHHO CoKoncKaTa nemepa. B nepnona 
1977-1979 r., nemepHflUHTe ot Kny6 "AjieKo",Co(J)HH H3cnenBaT o6eKTH bt,b no-BHCOKaTa nacr Ha MacHBa, 
KtneTO ca OTKpHTH nponacTHTe HocoBa SMa (-52 m.) h "flparn KaMT,K"(-37 m.) h ca npaBH aKTyajraa KapTa Ha 
"HaBKHTe". ToraBa ca npoyneHH h nemepn b panoHa Me>Kny TypcKH non h c.OnneTHfl. IIo-MaiHa6HH 
npoyHBaHH^Ta bt,b ceBepHaTa necT Ha MacHBa ca npoBenemi ot nK"HcKi,p", Co^ha Me>Kny 1980 h 1984 
ronnHa, KoraTO b pe3ynraT Ha hakojiko eKcnennnnH, ca KapTHpaHH 13 hobh nemepn n nponacTH, Me>Kny 
kohto ca h HaH-/ri,i[6oKaTa nponacT b panoHa - Ta3H b MHHa 'TepaHa" (-92 m.) h H3mmo Han-^tnraTa nemepa 
TaM „CoKoncKaTa nemepa" (715 m). B Han-ceBepHnre npenenn Ha EerannKHfl nan e pa6oran IIK "IlT,CTpHHeu", 
MoHTaHa (1988,1993). TaM ca npoyneHH 3 o6eKra, Me>K,ny kohto e neTBtpTaTa no ;rbn6oHHHa nponacT b 
panoHa 5lMaTa Porannua (-55 m) ; IlaK TaM H3cnenBaHH>! ca npoBe>KaajiH h Kny6oBeTe "Becneu", Bpana (1974) 
h "ILnaHHHeii", Co(j)Ha (19670). B K»KHaTa nepH^epna Ha MacHBa (Kpan c.OnneTHfl) ca pa6oranH h neinepHflnn 
ot CIIK"AKa,neMHK" (1985-1986) h "HB.Ba30B" (1986) h nBaTa ot Co<|)H5i. 

HanpaBeHaTa cnpaBKa b EKTI noKa3Ba, ne klm ronHHaTa, KoraTO 3anoHBaT HHreH3HBHHTe npoyHBaHHa Ha 
Kny6 „XenHKTHT" b BernHHKHH nan TaM Ha BpanaHCKaTa nnaHHHa TaM ca 6nnn perncrpHpaHH 38 o6eKTa 
npHBi.p3aHH kbm 3eMJiHmaTa Ha cenaTa EopHa Eena peHKa, JIioTaxDKHK, MnnaHOBO, OnneTHJi h Ohhh non. 



Hivie Ha nemepaTa 


CejiHiue 


AtJI/KIIIia B M. 


HeiuiBtviamiJi 


1 . Et030Ba HMa 


c. MnnaHOBO 


20.00 


-43.00 


2. /JemipHTHaTa nponacT 


c. MnnaHOBO 


7.60 


-16.20 


3. CoKoneuKaTa SMa 


c. MnnaHOBO 


22.90 


-8.00 


4. TtpcoBa nynKa 


C. JlK)Ta,n>KHK 


14.40 


+1.50 


5. TpntrbUHaTa 


C. JlK>Ta,H)KHK 


11.00 


- 


6. KoGnnHHa nynKa 1 


c. OnneTHa 


60.80 


21.90 (-10.40; +11.50) 


7. EoroBa HMa 


c. MnnaHOBO 


7.50 


-10.40 


8. 3npaBena 


c. MnnaHOBO 


10.70 


-10.50 


9. KpacTaBaTa HHina 


c. OnneTHH 


11.10 


+2.50 


10. 5lMaTa b noneTO 


c. MnnaHOBO 


6.10 


-9.10 


11. IIlHiiHrapHHKa 


c. MnnaHOBO 


5.00 


-13.00 


12. EoroBa nynKa 2 


c. MnnaHOBO 


19.97 


7.50 


13. Ky3MaHHn;a 


c. Ohhh non 


37.30 


+9.00 


14. Onrre 


c. T. 6ena peHKa 


14.80 


- 


15. BajiKac 


c. T. 6ena peHKa 


12.60 


- 


16. CrbnanaTa 


c. OnneTHH 


19.10 


+5.70 


17. KopHTCKajMa 


c. MnnaHOBO 


20.00 


-15.50 


18. HaBKHTe 


c. MnnaHOBO 


50.20 


-70.20 


19. CeMOBaaMa 


c. MnnaHOBO 


- 


npoyHBa ce 


20. TnHHecTaTa 


c. OnneTHH 


16.10 


+4.72 


2 1 . UpanraaTa Gtpnora 


c. OnneTHa 


26.57 


-3.49 


22. TtoHOBa xiymca 


c. MnnaHOBO 


15.20 


- 


23. Top6oBa ztynKa 


c. MnnaHOBO 


29.71 


-17.00 


24. KacKa^KHTe 


c. MnnaHOBO 


10.00 


4.35 (-0.37; +3.98) 
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25. Jla3ypHT0BaTa /lynKa 


c. MnnaHOBO 


31.40 


-8.40 


26. HHKonoBa HMa 


c. MnnaHOBO 


12.00 


27.00 


27. Ko6iuiHHa .nynica 2 ( KoMHHa ) 


c. MnnaHOBO 


10.66 


ll(-1.25;+9.75) 



Tcl6ji. 1 CnucbK Ha npoyneHume om UK" XemiKmum " e EezjiUHKUH dnn na BpanancKama ruiaHuna 2001-2008 z. 

IIpoyHBaHHH Ha ncuiepeii KJiyQ „XejiHKTHT" 

riipBHTe npoyHBaHH^Ta Ha EerjiHHKHa ,naji ot BpanaHcicaTa nnaHHHa 3anoHBaT ome npe3 1986 ome KoraTO 
KJiy6a hoch HMeTO „HBaH Ba30B" c KapTHpaHeTO Ha hjhcojiko ManKH nemepn b panoHa Ha c.OnneTHa. IIo- 
kbcho 1994 A.^KanoB OTKpHBa h npoynBa nemepaTa /JynHa CTeHa (EoHHa .nynica) b CBpa>KeHCKH ,hoji. B 
nepno^a 1996- 98 r. no^ pi,kobo^ctboto Ha A.^KanoB KJiy6HH HJieHOBe npaBaT TepeHHH o6xo^h b paiioHa, 
Ki^eTo jioKajiH3HpaT h npoyHBaT, 6e3 j\& KapTHpaT, ^Be hobh nemepn h npaBaT 6e3ycneuiHH onHTH 3a 
npo^tiDKaT b ;iT.ji6oHHHa nponacrra HocoBa aMa. CncTeMHHTe npoyHBaHHa 3anoHBaT npe3 2001 c 
OTKpHBaHeTO Ha 6 nemepn h KapTHpaHeTO Ha 5 ot Tax. Haii-roJiaMa ot Tax e nponacTra Et030Ba aMa, a Haii- 
jXbJiva Ko6HJiHHa .jrynica 1. KapTorpa(j)HpaHa e h nemepa , OTKpHTa no-paHO ot ct.h.c. Bn.BeuiKOB h npoyHBaHa 
nacTHHHO ot HB.IiaH;rypcKH h 3.HjiHeB. IIpe3 2002 ca KapTHpaHH ome 3 nemepn. Cne^BainaTa ro^HHa hoch Ha 
KJiy6a hobh 6 o6eKTa. E^Ha nacT ot Tax ca ctcpe^OToneHH b K)-K)H nacT Ha panoHa, a ^pyrHTe b MecTHOCTTa 
IlanpaTH (BtJiKac) b ceBepHHa My ynacTBK. EpoaT Ha hobo npoyneHHTe nemepn npe3 2004 r. He ronaM, ho 3a 
CMeTKa Ha TOBa ca e HanpaBeHa aiayajiHa KapTa npoynBaHaTa no-paHO ot nemepHHTe KJiy6oBe „E^eneBaHc" h 
„ L I.Bp'i.x"-Co(|)Ha nponacT „Ti.pcoBa aMa" h KapTHpaHa OTKpHTaTa npe3 1997 r. ot CIIK "Aica/ieMHK" nponacT 
b MecTHOCTTa „KopHTa". CtCTaBeHa 6e h HOBa .neTaiijiHa KapTa Ha npocnoByTaTa nponacT ^aBKHTe". 




0ue.3 MecmonoJiowceHue no zeozpacpcmi Koopdunamu na HoeoomKpumume u no-zoneMume meecmnu new,epu 
u nponacmu e paiiona 
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IIpoyHBaHHHTa npe3 2005 ce ctcpexiOTOHHxa raaBHO b panoHa okojio ceno MnnaHOBO, KtxieTO 6axa otkphth 3 
nemepn, Meacay kohto 6e n ;n.ji6oKaTa ~ 50 m CeMOBa sMa (Bee ome b nponec Ha npoynBaHe. npoxrtiDKH, 
3anoHHaTOTO npe3 npeanniHaTa ro^HHa o6xo>K;iaHe Ha K»KHaTa rpaHHna Ha MacHBa no jiHHH>rra Maxana 
CBpa>KeH - c.OnneTHa. TaM 6axa otkphth 3 hobh nemepn, 2 ot kohto 6axa KapTnpaHH. CneaBamaTa roziHHa 
no BpeMe Ha npoynBaHeTO no KBKHaTa nepn(J)epHH 6e OTKpnTa h KapTnpaHa ManKaTa , ho KpacHBa nemepa 
«KacKaflKHTe». HanpaBH ce, 2-pn no pea (cnea T03H npe3 2002 r.) TepeHeH o6xoa no ocTa M.KopHTa - c.TopHa 
Bena peHKa 3a jioKajiH3npaHe n CHeMaHe Ha KoopanHaTnre Ha H3BecTHH o6eKTH. B paMKHTe Ha TOBa HannHaHHe, 
6axa otkphth 3 hobh nemepn, kohto npeacTOH na 6i>aaT KapTnpaHH. 
Ilpe3 2007, b panoHa 6enie OTKpnTa n KapTnpaHa caMO 1 HOBa nemepa, a npe3 cneaBamaTa roanHa ome ase . 

Pe3yjiTaTH 

B paMKHTe Ha HanpaBeHHTe ot IlK"XeJiHKTHT" npoyHBaHna ca otkphth o6mo - 30 nponacTH n nemepn, npn 
KoeTO 6po>rr Ha npoyneHHTe aocera nozoeMHH KapcTOBH o6eKTa b panoHa HapacHa Ha 53. 
KapTnpaHH ca o6mo 29 nponacTH n nemepn, ot kohto: otkphth ot Kny6a ca 25 o6eKra; otkphth ot apyrn 
Kny6oBe - 2 o6eKra; npeKapTHpaHH ca nponacTHTe HaBKnre n TtpcoB Banor. 

BCHHKH HOBOOTKpHTH o6eKTH Ca MapKHpaHH no CbOTBeTHHfl HaHHH H 3a tax e ctcraBeHa ntJiHa ziOKyMeHTauHa 

CT>ai>p>Kaina: aerHTajma, KapTa , onncaHHe, cj)HinoBe, (jjOTOflOKyMeHTn! 

CHeTH ca Koop/iHHaTHTe Ha HOBOOTKpnTHTe, a Ha no-raraMaTa nacT ot no-3HannMHTe nemepn b panoHa. 

(Oht.3). 

Ci.6paH e 6Hocneneono>KKH MaTepnan, KaTO ca ji0KajiH3npaHH hobh MecToo6nTaHHa Ha Phegomisetes - 

Coleoptera b HocoBa HMa, KopHTCKa, TtpcoB Banor, Top6oBa aynKa. flpyraTa nacr ot CT>6paHHfl MaTepnan e b 

npouec Ha onpeaenjffle. 

OcHOBHaTa nacT ot ctCTaBeHaTa noKyMeHTaunfl (KapTH h onncaHHa) e ny6nHKyBaHa b roaHinHHUHTe Ha Kny6 

„XejiHKTHT" 3a 2001-2007. 

B paMKHTe Ha aocerauraaTa pa6oTa e HanpaBeHa eaHa ctmecTBeHa crbnKa klm octmecTBaBaHeTO Ha KpairaaTa 

nen Ha npoeKTa , a HMeHHO hbjihoto h aeTanjrao npoyHBaHe Ha panoHa , ctCTaBjraeTO h H3aaBaHeTO Ha KHHra c 

pa6oTHO 3araaBHe „IlemepH h nponacra b BernHHKHa j\kji Ha BpanaHCKaTa nnaHHHa". npeasna Ha TOBa, ne 

aocerauiHHTe npoyHBaHna He ca o6xBaHajiH H3n>mo TepHTopnjrra Ha T03H ynacrbK, onaKBaMe b Hero aa 6i>aaT 

otkphth hobh o6eKTH , npn KoeTo TaxHaTa HHcneHocT aa HapacHe. npeacTwnno e h noKanH3HpaHeTo Ha Bene 

npoyneHH ot apyrn KOJiern o6eKTH h CBcraBflHeTO Ha aKTyajraa aoKyMeHTaunfl 3a Tax. 

Ha T03H eTan npoynBaHHjrra 6axa 0CT>mecTBeHH raaBHO ot: A.^KajioB, K.Ctohhkob, M.CTaMeHOBa. 

Cnopa,HHHHH ynacTHH b tax B3exa ome: r.fl,HMHTpoB, ~>K. IleTpoB, H.AneKCHeB, KTeoprneB, KEoraneBa, 

K./],HKaHCKH, K.Kaca6oB, M.KptcTeB, M. MycKypoBa, II. J],HMHTpoB, II. KoHcraHTHHOB, HIJohkob h apyrn 

HneHOBe Ha mry6a. 

BjiaroaapHOCTH 

PtKOBOZlHTenaT Ha npoeKTa A.^KanoB H3Ka3Ba CBOHTe 6naroaapHOCTH Ha bchhkh OHe3H, kohto ce BKnioHHxa h 

Bee ome pa6oTHT 3a ocbinecrBJiBaHeTO My , ho npean bchhko Ha K.Ctohhkob h M.CTaMeHOBa, 6e3 kohto 

HanpaBeHOTo 6h 6hjio HeMHcnHMo. 

He Ha nocne^HO macto, cneasa aa H3pa3HM HauiaTa npH3HaTenHOCT h ctpaeHHa GnaroaapHocr Ha HauiHTe 

npnjrrejiH ot MnnaHOBO b nnueTo Ha ceMencTBo AHa h Mhto Fbosobh h HnKona CeMOB 3a 6e3pe3epBHOTo hm 

rocTonpneMCTBO h 6e3KopncTHa noMom, kohto hh OKa3axa h hh OKa3BaT b npoueca Ha HauiHTe npoyHBaHna b 

paiioHa. 
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CHARACTERISTICS OF THE KARST AREA IN THE 

VICINITY OF CHEREPISH RAILWAY STATION (WESTERN 

BALKAN MT.) WITH A VIEW OF A POSSIBLE 

HYDROTECHNICAL CONSTRUCTION 

Alexey BENDEREV, Stefan SHANOV, Konstantin KOSTOV, Boika MIHAILOVA, Asen MITEV 

Institute of Geology - BAS , „Ak. G.Bomchev" Str., bl. 24, 1113 Sofia - Bulgaria , aleksey@geology.bas.bg 

Pe3K>Me 

ripoBeAeHMTe H3cneABaHMJi ca CB"bp3aHM c npoeKTMpaHe Ha Man"bK BEL| b panoHa Ha rapa Hepenniu - 
efli/m ot HaM-curiHO OKapcTeHMTe panoHM b B"bnrapmi. Te MMaxa 3a u.en Aa m3jichjit oco6eHOCTMTe v\ Tuna 
Ha OKapcTABaHe, B"b3MO>KHOCTTa 3a npoTunaHe Ha boas noA n OTCTpaHH Ha npoeKTHaTa CTeHa, KaKTO w 
pMCKa ot HaBOAHflBaHe Ha hakoi/i nemepn b panoHa. ripunoKeHM 6nxa pa3riMHHM wieTOAH Ha npoyHBaHe, 
komto no3Bonnxa as ce m3jichjit reono>KKMTe, reoMopdponoKKMTe, XMAporeno>KKMTe v\ cneneono>KKi<i 
ycnoBMJi b 3acerHaTMn ot CTponTencTBOTO Ha CTeHaTa panoH. nonyneHMTe pe3ynTa™ AaBaT ocHOBaHne 
Aa ce HanpaBM 3aKntoHeHne, ne e mhoto BeponTHO Aa MMa 3HaHHTenHM cpMrupamioHHH 3ary6n Ha boas 
ot e3epoTO 3aA 6apa>Ka Ha BEL|-a. H3«ycTBeHO me ce noBAume hmboto Ha peKaTa Ha 3HaHMTeneH 
ynacrbK. LL|e 6"bA3T 3aruiTi/i nemepn, pa3nono>KeHM HenocpeACTBeHO HaA P- Hc«"bp, BKntoHMTeriHO m »av\- 
ronniviaTa nemepa b panoina - HepenwiuKaTa. LL|e ce aKTMBM3npaT npoLjecHTe Ha AeKonMaTau.nfl Ha 
3anyiueHM b MOMeHTa KapcTOBM KaBepHM. 

KniOHOBki AyMM: KapcT, nemepn, p. HcK"bp, 3anaAeH EariKaH 

Abstract 

The performed studies have been initiated because the project for constructing of a small hydro- 
electrical power plant at the area of Cherepish railway station - one of the most karstified area in 
Bulgaria. The aim of the studies was to clarify the peculiarities and the type of karst, because of the 
possibility for future flooding of number of caves of the region and the consequently formation of water 
leaking bellow and laterally of the designed dam. Different methods have been applied for establishing of 
the geological, geomorphological, hydrogeological and speleological peculiarities of the area impacted 
by the future dam construction. The results obtained have given the reason to conclude that a high 
probability exists for water filtration and loosing of water from the artificial lake behind the dam. The level 
of the river will be elevated artificially along considerable distance. Number of caves situated near the 
riverbed of Iskar River will be flooded, including the biggest cave in the region - the Cherepish cave. The 
processes of decolmatation of the filled in karst cavities will be activated. 

Keywords : karst, caves, Iskar River, Western Balkan Mountain 

1. B-bBefleHne 

B nocneziHHTe to,hhhh b CTpaHaTa ce o6pi>ma ronflMO BHHMaHHe Ha hobh eHepraHHH h3tohhhuh, c orjieA 
HaMajMBaHe OTpHuaTenHOTO BT^eiicTBHe Ha Han-roneMHTe h3tohhhhh Ha 3aMT,pc>ffiaHe h npe^H3BHKBaHe Ha 
napHHKOB e<J)eKT - TonjioeJieicrpHHecKHTe nenrpajiH. Ezihh ot HanHHHTe 3a TOBa e H3non3BaHeTO eHepra>rra Ha 
peHHHTe bo/jh npe3 H3rpa>KziaHe Ha MajiKH BEIJ-OBe. 3a cb)KajieHHe mactoto 3a taxhoto H3rpa>KziaHe He BHHara 
e Tionxoimmp nozi6paHO. TaictB e h cjiynajrr c H3roTBeH npoeKT 3a crpoHTencTBO Ha MajitK BEIj „JlioTH6pozi". 
Ilperpa/iHaTa CTeHa me ce Haivrapa Ha okojio 400 m Harope no TeneHHeTO Ha p. Hcietp, Ha,n Kanra)Ka Ha 
KapcTOBHa H3Bop, H3non3BaH 3a BOXiocHaGxiflBaHe Ha c. JliOTH6pozi pa3nono)KeH Me>Kziy H&&T& 5KI1 TyHena 
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Me>Kziy rapa Hepennni n c. JlK>Tn6poa. 3azi CTeHaTa me ce o(j)opMH H3KycTBeHo e3epo jjocTnraino 
npH6nH3HTenHO j\o 5KII MOCTa ane,n rapaTa. PaiioHbT, npe^BH^eH 3a H3rpa>KziaHeTO My, e pa3noJio>KeH b ej\ua ot 
Haii-HHTepecHHTe n yHHKajiHH nacra ot HcKtpcKHa nponoM, etc cicajiHH o6pa3yBaHHH n MHoro6ponHH nemepn 
b zisaTa CKnoHa Ha 6peroBeTe Ha peica Hcictp. IJenHjrr aeceH 6par Ha peKaTa nonaxia Ha TepnTopnjrra Ha 
IlpHpo/ieH napK „BpanaHCKH BajiKaH". YcTaHOBeHHTe cneunc|3HHHH pacraTenHH h >khbothhckh BnxiOBe, hjikoh 
ot kohto 3ainHTeHH, e npHHHHa h jiBara 6para Ha p. Hcictp j\a ce BKnioHaT b HATYPA2000 (3amnTeHH 30hh 
BG0001042; BG0001066 h BG 053). fl,pyr npo6neM, cBT.p3aH c ocT>inecTB>ffiaHeTo Ha npoeKTa, e HeroBaTa 
e<J)eKTHBHOCT. /JoceraniHHjrr npaKTnnecKH onnr ,noKa3Ba, ne CTponTencTBOTO Ha xn,npoTexHHHecKH 
CT.opi.>KeHHa b nozio6HH panoHH e TBtpxie phckobo, nopaxtn BHCOKaTa Bo^nponycKUHBOCT Ha OKapcTeHHTe 
CKajiH. 3a H3flCH>ffiaHe Ha T03H Btnpoc npe3 2007 r. ce H3BT,pninxa reono)KKH, reoMop<J)OJio>KKH, reo<J)H3HHHH h 
XH/iporeoJio)KKH H3Cnez(BaHHa. H3non3aBHH 6axa pe3yjrraTHTe ot H3CneziBaHHHTa h KapTHpaHeTO Ha nemepHTe b 
panoHa. B pe3yjrraT ce H3flCHnxa CTenenra h npocTpaHCTBeHHTe xapacrepncTHKH Ha HanyKBaHeTO h 
OKapcTaBaHeTO b panoHa h HeroBOTO XHZtporeono>KKO 3HaneHne. 

2. Kpanta xapaKTepucniKa Ha M3cneABaHiin patioH 

Pa3rne>KZiaHHaT panoH o6xBama nacT ot j\omma.j& Ha p. Hcictp, Me>Kay rapa Hepennni h c. JlK>Tn6po,zi. Ton 
nonazia b rpaHnnnTe Ha Ba30BCKH« jym Ha BpanaHcicaTa nnaHHHa h TOBa onpeziena njiaHHHCKHfl xapaKTep Ha 
penefjm. B panoHa Ha Hepennni - JlK>Tn6po,n, peica HcKtp e ofJiopMHna )KHBonncHa KaHtoHOBHZiHa ziojihhh, 
BceneHa Ha noBene ot 600 MeTpa. reono>KKHHT CTpoe5K Ha Ta3H nacT ot CTapa nnaHHHa e 6hji o6eKT Ha pexnma 
aBTopn, KaTO c Haii-Ba>KHO 3HaneHne ca TpyaoBeTe Ha HopxiaHOB (1961), Ctohhob (1950), KananxoKneB (1967, 
1981, 1982), Tpohkob (1965), B. AHrenoB h zip. (Heny6n.). IiOBeneTo ot cBinecTByBamnTe jjaHHn ca o6o6meHH 
b CBCTaBeHaTa reono>KKa KapTa Ha Btnrapna b M 1:100 000 (k.ji. Bpana ) h 06acHHTenHaTa 3anncica klm Hea ( 
U,. L^aHKOB h pp., 1991, 1995). ITtpBH CHCTeMaTH3HpaHH aaHHH 3a KapcTa b panoHa ca ;wieHH ot ~>K. PajjeB 
npe3 1915 r. b HeroBna Tpyxi "KapcTOBH (JiopMH b 3ana;ma CTapa nnaHHHa". B Hero noxipo6HO ca onncaHH 
pa3npocTpaHeHHeTO Ha noBT.pxHOCTHHTe KapcTOBH cj)opMH. Pa3raeaaHH ca H3BecTHHTe ToraBa nemepn, KaKTO h 
ocHOBHHTe KapcTOBH H3BopH. Cne^ opraHH3HpaHeTO Ha CTy/ieHTCKHTe neinepmi 6pnra,HH npe3 1948 r. h 
Bi,3CTaHOBHBaHe Ha opraHH3HpaHaTa cneneonorna, 3anoHBa KapTHpaHe Ha nemepHTe b BinrapHH, KoeTO 
npo/rtiDKaBa j\o cera. B paiioHa Ha rapa Henpennm ca npoBe^ami pemma eKcne^HUHH h b raaBHaTa 
KapTOTeKa Ha BtnrapcKaTa c|)e;iepaHH}! no cneneonorHH ce cbxpaHHBaT uaa 170 KapTH Ha nemepn h nponacTH. 
OcBeH TOBa, ^aHHH 3a hhkoh nemepn ca ny6nnKyBaHH n ot TpaHTeeB (1965), HenKOBCKH (1968, 1982). 
ycJioBHjrra 3a pa3BHTneTO Ha KapcTa ca pa3rae^aHH ot HnneBa n jip. (1979), AHrenoBa n jip. (1995), Angelova 
etal, (1999). 

3. reonoKKii CTpoe>K 

B pa3rae>K/(aHnH panoH ce pa3KpnBaT CKann c npoTepo30HCKa, najieo3oncKa, Me303oncKa n KBaTepHepHa 
Bi,3pacT (Onr.l). IlpoTepo30HCKHTe CKann ca npe^CTaBeHH ot BepKOBCKaTa rpyna (Haidutov et al., 1979), 
H3rpa/ieHa ot MeTacextHMeHTHO-MeTaBynKaHoreHHa acounauna. J],e6eiinHaTa Ha rpynaTa Ha^xBtpna 1000 m. 
Bi,3pacTTa n ce npneivia no KOCBeH m,T 3a pn<|)encKO-KaM6pHHCKa. 

C najieo3oncKa Bi,3pacT ca CKajinre Ha ByKCKa, HmaTnuiKa, OnnH^oncKa, 3noTnuiKa h BpaHCKa cbhth. 
CBHTHTe ca BT,Be/ieHH ot 5lHeB n TeHHOB (1978). IlpezicTaBeHH ca b TepnreHeH (Jiaunec n ca H3rpa^eHH ot 
KOHrnoMepaTH, nonnreHHH 6peKHOKOHrnoMepaTH, nacBHHHUH, aneBponHTH, aprnnnTH n Btranma. Pa3KpnBaT 
ce ioro3anaz(HO ot rapa Hepennui. B thx ca BHe^peHH CKann ot CTaponnaHHCKaTa rpaHHTHa (jjopMauna. 




0U2.1. FeoROOKKa Kapma c MecmonojioMceuue ua npoeKirmama cmeua (no Zf. IJauKoe u dp., 1991): 

1. - KKsamepmpHU wiyeucuiHU hcicjicizu; 2. - CyjuepcKa ceuma; 3. - Jlromu6podcKa ceuma; 4. - HepenutuKa ceuma; 5. 
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MpaMopeucKa ceuma; 6. - CjiueuuuiKa ceuma; 7. - IJajieo30ucKii ckojiu; 8. - EepKoecKa epyna; 9. -Padced; 10. -Bwced 

Ot Me3030HCKHTe CKanH c Haii-inHpoKO pa3npocTpaHeHHe e CjiueuuuiKama ceuma (Hhkojiob, CanyHOB, 
1970. Tn BKJiioHBa cHBo6enH, MacHBHH h oojihthh BapoBHUH. ,3,e6ejiHHaTa Ha cBHTaTa e ot /jeceTKH MeTpn ,no 
noBene ot 1000 m, a Bi.3pacTTa - thtoh - 6apeM. MpaMopeucKama ceuma (Mohob, 1972) e npeijCTaBeHa 
npe^HMHO ot chbh, Ha MecTa b pa3HHHHa CTeneH aneBpHTOBH MepreJiH. B OTjjeJiHH pa3pe3H ce cpemaT tlhkh 
npocnoHKH ot nflCBHHHHH h rnHHecTH BapoBHUH. ,Z],e6eJiHHaTa h e ot nopa/rbKa Ha hjikojikoctothh MeTpa. 
Bi,3pacTTa Ha CBHTaTa ce onpe/jejra 3a anTCKa. HepenuuiKama ceuma (Nikolov, 1983) 3anonBa c nocTeneHeH 
npexo/j ot BapoBHUHTe Ha CnHBHHiHKaTa CBHTa h e npexiCTaBeH ot pa3Hoo6pa3HH opraHoreHHH, 
nopuenaHOBH^HH, op6htojihhhh, nectHJiHBH, GHO/jeTpHTycHH, necTO naxno/jOHTHH BapoBHUH. B /joJiHHTe 
nacTH Ha pa3pe3a npeoGjia/jaBaT HHCTHTe h 6HOJjeTpHTycHHTe BapoBHUH, a Harope ce HanaraT nectHJiHBHTe h 
op6HTOJiHHHHTe pa3HOBH^HOCTH. ,Z],e6eJiHHaTa Ha Te3H CKanH e ot 25 /jo 450 m, a BT.3pacTTa hm /JOJieH anT. 
JImmu6podcKama ceuma (Hhkojiob h jjp., 1972) npexoK/ja nocTeneHHO ot HepennuiKaTa CBHTa. Pa3pe3i>T Ha 

CBHTaTa 3acn,nBa 6HOJjeTpHTyCHH, JjeTpHTyCHH (MeXaHHHHH) BapOBHUH, OOJIHTHH BapOBHUH, BapOBHTH 

nacBHHHUH, aneBpHTo-necbHJiHBH Meprenn h aneBpojiHTH c op6htojihhh (nocjie/jHHTe necTo H3o6ujicTBaT b 
CKanaTa). fle6eJiHHaTa Ha JlK>TH6po/jCKaTa CBHTa e ot nopajjtKa Ha 150 m, a Bi.3pacTTa h e cpe/XHoanTCKa. 
CyMepcKama ceuma (Hhkojiob h jip., 1972) e npe/JCTaBeHa npe/JHMHO ot chbh /jo tlmhochbh MepreJiH h 

npOMeHJIHBO KOJIHHeCTBO TJIHHeCTH BapOBHUH. CpeJJ TAX Ce CpemaT npOCJIOHKH OT TJIHHeCTH MHKp031.pHeCTH 

BapoBHUH, cj)HHOJjeTpHTycHH BapoBHUH, nflCBHHHHH c rjiayKOHHT h aneBpojiHTH. ,H,e6eJiHHaTa Ha CyMepcKaTa 
CBHTa no coHjja>KHH jjaHHH Bapnpa ot 22 /jo 11 12 m. Bj.3pacTTa h e ropeH anT - aji6. B pa3rjie>K/jaHH}i paiioH 
KBaTepHepHaTa CHCTeMa e npe/JCTaBeHa ot XojioijeucKume anyeuaimu o6pa3yeauun. Te ce clctoht ot 
necbKJiHBo-HaKi.jiecTH h necbHJiHBo-rjiHHecTH oTJio>KeHH5i b pa3JiHBeH hjih pycjioB cjjaiiHec. HaKuime ca 

Jjpe6HO- /JO Cpe/JHOKbCOBH, CbCTOJHUH Ce npe/JHMHO OT BapOBHKOBH, IWCT.HHHKOBH, KBapUOBH HJIH MarMaTHHHH 

KtcoBe h no-p>mKo OT KpeMT,K. 

Ha OKapcTJiBaHe ca no/JJio>KeHH Kap6oHaTHHTe CKann Ha CjiHBHHUiKaTa, HepenuniKaTa h OTnacra Ha 

JllOTH6pOJJCKaTa CBHTa. 

Pa3rjie>KjjaHaTa TepHTopna nona/ja Ha rpaHHuaTa Ha 2 roJieMH CTpyKTypHH 30hh - npe/j6ajiaKaHa h 
CtjIuhhckhji BanKaH. Haii-Ba>KHaTa rbHKOBa CTpyKTypa TyK e 3ropHipa/jcKaTa aHTHKJiHHana, kohto e 
ycJio>KHeHa ot pe/JHua pa3Ji0MHH Hapyniemw, KaTO Han-Ba>KHHTe ot Tax ca njiaKajiHHiuKHJiT Bj>3ce/i h 
KocTajieBCKHJiT OTce/J. BcJie/JCTBHe ycJio>KHeHaTa TeKTOHHKa CKanHTe ca HHTeH3HBHO HanyKaHH. 3a 
ycraHOBJiBaHe Ha TaxHaTa opHeHTauHJi h 3a peKOHCTpyKHHJi Ha ci.3/jajiHTe rn TeKTOHCKH noJieTa Ha 
Hanpe>KeHHaTa ca H3BT,pnieHH MacoBH H3MepBaHHJi Ha nyKHaTHHH b /iBa nyHKTa ot 30HaTa, Ki./jeTO ce 
npe/JBH5K/ja 6apa>KHpaHe Ha peKa HcKtp. E/jhhhjit ce HaMHpa Ha jieBHa 6par Ha peKaTa, Ha BHCOKaTa nacT ot 
noJiyocTpoBa, (JiopMupaH ot HeiiHHJi MeaH/rbp cjie/j, HepenHiuKHJi MaHacTHp, a BTopnaT ce HaMHpa Ha /jecHHJi 
6par Ha peKaTa, no/j aBTOMo6HJiHHH ni>T h Ha mjictoto Ha /jecHHJi ynop Ha npoeKTHpaHHa 6apa>K. Bt,b BceKH 
nyHKT ca H3MepeHH no 50 6p. nyKHaTHHH. npn HanpaBeHHa aHanH3 ce OKa3a, He BtnpeKH npHHajjjie>KHOCTTa Ha 
H3MepeHHTe nyKHaTHHH kt,m CKann ot e/jHa h ctiua CBHTa (CjiHBHHUiKaTa), ma OTHOCHTeJiHa poTauna Ha 
ocHOBHHTe HanpaBJieHHa Ha nyKHaTHHHHTe chctcmh ot jjBeTe CTpaHH Ha peKaTa (<J)Hr.2). ToBa e yKa3aHHe 3a 
HajiHHHe Ha pa3JiOMHa CTpyKTypa, no kojito e HMano othochtcjiho jjBH>KeHHe Ha npHJie5KainHTe 6jiokobc 
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0ue. 2. Po3a - duaepajua Ha nyKHamimume 



0uz. 3. Po3a-duazpciMa Ha neufepHume zanepuu 
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Oco6eHa Ba>KHa CTpyicrypa 3a KOHKpeTHOTO H3CJiexiBaHe ce OKa3Ba pa3Ji0MT,T c HanpaBneHHe C3-IOH, 
npecHHam non ocrbp trtn .necHHfl 6par Ha peKaTa. To3H pa3H0M ce npeMa ot hhkoh aBTopn KaTO HopManeH 
pa3cezi, a ot xipyrn KaTO jmb oTcea ao jixb BT,3cea-OTcea. 

IloBeHeTO ot nemepHTe b panoHa ca CBT,p3aHH c HanpaBJieHHeTO Ha pa3rjie>KziaHHH pa3H0M. ToBa oco6eHO 
ao6pe ce BH)Kaa Ha xinarpaMaTa Ha ocHOBHHTe ranepHH Ha nemepHTe b panoHa (<J)Hr. 3). floMHHHpamo e 
HanpaBneHHeTO C3-IOH. B craTHCTHKaTa ynacraaT 15 nemepn c o6ma JXbimsma Ha ranepHHTe 367 m. 
A3HMyTHTe Ha ranepHHTe ca ot BxoziHHTe Hacra no HanpaBneHHe Ha pa3BHTHeTO Ha nemepHTe. Oco6eHOTO Ha 
nnarpaMaTa e TOBa, ne scho jihhh no-CHJiHOTO OKapcTjraaHe b ceBepHHa nonyceKTop, T.e. no HanpaBneHHe Ha 
ochobhhh peneH ottok. B kokhha nonyceKTop HMa no-HHCKa creneH Ha OKapcTjraaHe. 

4. Xnflporeono>KKa xapaKTepucTMKa 

Pa3rne>KZiaHHaT paiioH nonana b Han-H3TOHHaTa nacr Ha BpanaHCKHfl KapcTOB panoH (Eo>m}KHeB, 1964), b 
rpaHHUHTe Ha KapcTOBa 30Ha "HepenHin" Ha IlaBOJiHe-HepenHiHKHa KapcTOB 6aceHH (Ahtohob, /JaHneB, 1980, 
CnacoB h /(p. 1996 - Heny6n.). Ton o6xBama npocTpaHCTBOTO Me^my p. HcKtp h Tonorpa(J)CKOTO 6hjio 
OTnenamo 3ropnrpancKaTa nanHHa. 3oHaTa Ha nonxpaHBaHe Ha KapcTOBHTe Bonn e pa3nono>KeHa bt,b BHCOKaTa 
neHenneHH3HpaHa 6Hjraa nacr Ha BpanaHCKaTa nnaHHHa. TaM ce Ha6nionaBaT MHO)KecTBO noBtpxHOCTHH 
KapcTOBH (JiopMH h 6e3orTOHHH noHH>KeHHa Ha penec|}a. U,enH>rr paiioH e nnuieH ot noBtpxHocreH ottok. 
Bchhkh Bajie>KH ce OTTHHaT nozi3eMHO npe3 nyKHaTHHHO-KapcTOBaTa Mpe>Ka. BonHTe ce (jwpMHpaT bt>b 
BapoBHijHTe Ha CnHBHHUiKaTa h HepennuiKa cbhth. OKapcTjraaHeTO e ot KaHanHO-ranepneH THn, KaTO Kapcn/r 
ce e pa3BHn eTa>KHO h cera nencTByBa Han-HHCKHflT eTa>K. KapcTOBaTa 30Ha o6xBama 3 1 km 2 . rnaBHH>rr ottok e 
HaconeH kbm nonHHaTa Ha p. HcKtp b 30HaTa Ha pa3TOBapBaHe npn Papa Hepennni. OcHOBHHTe H3Bopn ca nBa. 

- IlpH Tapa Hepennui BonaTa H3BHpa b Kpaa Ha 3anHBHaTa Tepaca, b neBHH ckhoh Ha nonHHaTa. PbxonHmeTO 
ctoh Ha 3 m uaj\ hhboto Ha peKaTa h e OTZiajieneHO Ha 50 m ot 6peroBaTa jihhhjl H3Bopi>T ce Ha6nionaBa ot 
HHMX non. No 380. CpenHoronHuiHHflT ne6HT no naHHH ot 21-ro^HiueH nepnon Ha HaGmoneHHfl BT,3HH3a Ha 
50 1/s, a MaKCHManHHaT nocrara no noBene ot 400 1/s. 

- BTopHjrr ronHM H3Bop b o6nacrTa Ha pa3TOBapBaHe e npn Kanra>Ka 3a c. JliOTH6po7i. BonoxBamaHeTO e 
H3rpaneHO npe3 nBe npeHa)KHH rajiepnn, kohto H3HHBaT BonaTa b ctGnpaTenHa uiaxTa, a ot Hea npe3 noMneHa 
CTaHuna tz ce npama kbm c. J1k>th6po,h. Pe>KHMHH HaGmoneHHA 3a ne6HTa Ha to3h H3Bop HHMa, ho e H3BecTHo 
e, ne KanTa>KT,T pa6oTH HopMajiHO c ne6HT 8 1/s. IlpH HKHHOBonHe, o6ane, ot ctGnpaTenHaTa uiaxTa npenHBaT 

CTOTHHH HHTpH BOfla. 

OcBeH noconeHHTe BononpoflBneHHJi b pa3rae>KnaHHfl paiioH, no BpeMe Ha npoBe/jeHHa orae/i npe3 ivieceu 
HoeMBpn 2007 r. h npn npe^HiHHH noneBH Ha6nio/ieHHa Ha KoneKTHBa ca ycTaHOBeHH hhkojiko BpeMeHHH 
H3Bopa. Ha /tecHHH 6par e ycTaHOBeH BpeMeHeH H3Bop, pa3nono>KeH Ha okojio 1 m Ha^ peKaTa uoji nemepa 
IIlHiHMaHHua (npn III-th TyHen Ha uioceTO 3a JlK)TH6po,n). BinpeKH, ne npn HauiHTe nocemeHHa H3Bopi.T e 6hh 
cyx huh c ^e6nT uoji 2 1/s, HMa cne/jn, ne noHHKora ot TaM H3HH3aT 3HaHHTenHH bojjhh KOJinnecTBa. IlpeziBHZi 
ManKaTa BOZioc6opHa nnom Ha OKapcTeHHTe CKann ot Ta3H CTpaHa Ha peKaTa, BHCOKHTe bo^h Bepojrrao ce 
Z(T,ji>KaT h Ha npoHHKBaHe Ha bozih ot peKa HcKtp b MacHBa. 

5. XapaKTepucTMKa Ha Kapcrra 

PanoHtT Ha HepennuiKHTe CKanH ce OTHaca kt,m TaKa HapeneHHa BpanaHCKH KapcTOB paiioH h nonazta b 
HeroBaTa Han-H3TOHHa nacT. 06mo 3a BpanaHCKa nnaHHHa e xapaKrepeH nnaTOBH^eH penecj), etc 3apaBHeHa 
noBtpxHOCT, raaBHO, Me>Kay 1000 h 1200 MeTpa Ha^ mopckoto hhbo h ctpt.mhh cioioHOBe kt,m orpa/iHHTe 
peKH, BpanaHCKOTo none h Me3zipeHCKOTo noHH>KeHHe. 

PanoHtT Ha rapa Hepennui ce xapaKrepronpa c pa3npocTpaHeTHe Ha THnnneH ron, nnaHHHCKH KapcT. 
OcHOBHa ponji 3a o6pa3yBaHe Ha nemepHTe TyK HMa p. HcKT,p. B MOMenra th ce aB^Ba epo3HOHeH 6a3HC h 30Ha 
Ha ^peHHpaHe Ha KapcTOBHTe bozih ot Ba30BCKH« #jui Ha BpanaHCKaTa nnaHHHa. HannnneTO Ha touhm 6poii 
nemepn Ha pa3HHHHH bhcohhhh uaji peKaTa, noKa3BaT, ne npouecHTe Ha OKapcT^BaHe ca 3anoHHanH jiocra 
OTjiaBHa, BepoHTHo eziHOBpeMeHHo c HanajioTo Ha otJiopMHHeTo Ha HcKtpcKHH nponoM. Mo>Ke j\a ce 
npe^nono>KH, ne p. HcKtp npn ziocTHraHeTO Ha HBHuaTa ot Kap6oHaTHH CKann e npoHHKHajia b Tax, KaTO e 
o6pa3yBana cno>KHa cncTeMa ot KapcTOBH KaHajin, KaTO epo3HOHeH 6a3nc e 6hho pene(J)HOTo noHH>KeHHe, 
ceBepHO ot c. JliOTnGpoa. Ilpeztnoiiara ce, ne b HananoTO u^jioto boaho KonnnecTBO Ha peKaTa e nporanajio 
noz(3eMHo h nocTeneHeHo, BcnezicTBHe HHreH3HBHaTa MexaHHHHa h xnMHHHa epo3HH Ha BozjHTe h cpyTBaHe Ha 
TaBaHHTe Ha no-roneMH nemepHH KaHann, ce e o6pa3yBajia zionHHaTa Ha peKaTa, kohto ce e Bpa3Bana 
eflHOBpeMeHHO c H3Z(HraHeTO Ha Ta3H nacT Ha nnaHHHaTa. IlpH Bpa3BaHeTO ch peKaTa e npeceKJia o6pa3yBanHTe 
ce no-paHo KapcTOBH KaBepHH, KaTO no to3h HannH b cKnoHOBeTe ca ocTaHajin BxozioBe Ha nemepn. 
EziHOBpeMeHHo c TOBa, peKaTa cTaBa epo3HOHeH 6a3nc h 30Ha Ha zipeHnpaHe Ha KapcTOBHTe MacHBH ot ;meTe 
CTpaHH Ha peKaTa h ce o6pa3yBaT hobh nemepn. Ilo BpeMe Ha no HHTeH3HBHO H3^HraHe npeo6naxiaBa 
BepTHKajiHOTO OKapcT^BaHe, a npn 3a6aB>ffle - xopH30HTajmo. IlpouecH Ha OKapcraBaHe npoTHHaT h uoj\ 
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hhboto Ha peicaTa. IIo naHHH Ha Etnrapcica c|}eHepanHfl no cneneonornfl Btpxy nnom ot okojio 3 km , ca 
perncTpnpaHH okoho 170 nemepn h nponacTH etc cyMapHa ntiDKHHa uaj\ 5500 m. PaHOHi>T e c e^HH ot Haii- 
BHCOKHTe ctohhocth Ha noKa3aTennTe, xapaKTepH3npainn pernoHajmoTO OKapT^BaHe b Btnrapna - 6pon 
nemepn Ha km 2 - 57 h jrbJDKHHa Ha ranepnn Ha km 2 - 1830 m. IIpeo6jianaBainH ca npeanMHO xopn30HTajiHH h 
cna6o HaioioHeHH nemepn c HeroneMH ffbjDKHHH. CaMO 9 ot tax ca c ntiDKHHa Hazi 100 m (Ta6n. 1.) n npyrn 14 
- Ha,n 50 m. HacT ot nemepnTe ce xapaKTepn3npaT n c OTHOCHTeimo no-ronjMa aeHHBeJiann}! - CepnnoHOBaTa, 
HepennniKaTa nemepa. 



TaCm. 1. flciHHU 3d no-zo.ieMume nemepu e pauona 


na zapa Mepenuiu 








Per. JV» 


Ilemepa 


fliJisKima, m 


/IciuiBciaiiiin, m 


+ 


- 


O6mo 


4665 


HepennniKaTa nemepa 


602 


16 


29 


45 


2068 


rBjn,6apHHKa 


255 


15 





15 


1674 


Tonnnna 


135 


2 


8 


10 


1431 


CepannoHOBaTa 


129 


32 


18 


50 


4772 


Ce6yn6nHa nynKa 


127 





8 


8 


1488 


KaMHHaTa 


124 





27 


27 


2494 


UtpHaTa nemepa 


122 


5 


10 


15 


64 


E3epoTO 


115 


25 


11 


36 


3273 


LUyraBaTa 


104 


6 





6 



BxoaoBeTe Ha hakoh ot nemepnTe ca pa3nono>KeHH b HenocpencTBeHa 6jih30ct no jiernoTo Ha p. HcKtp n 
MoraT na 6i>naT 3aiHTH npn noBnnraHe Ha BonHOTO hhbo BcnencTBne 6apa>KnpaHe. Ha ntpBO macto TOBa e 
HepennuiKaTa (CTyneHaTa) nemepa - Han-roJiJMaTa nemepa b panoHa. XapaKTepHO 3a nemepaTa e, ne 
npencTaBJuma jia6npnHT pa3BHT KaKTO b xopn30HrajiHa, Taica n bt,b BepTHKanaHa nocoKa. Hhkoh ranepnn ce 
cnycKaT Hanony n nocrnraT no TaKa HapeneHH „ch(J)ohh" - ranepnn 3am,nHeHH c Bona, hhkoh ot kohto 
npoxfMDKaBaT b ntn6oHHHa. BonHOTO hhbo b Tax e CBT,p3aHO n c hhboto Ha peica HcKtp, KaTO ce Kone6ae 
ci.o6pa3HO BojjHHTe KonnnecTBa npoTHHamn b peKaTa. fl,pyra nemepa, kohto MO>Ke na 6T>ne 3ajiaTa npn 
6apa>KnpaHe Ha p. HcKtp e KaMHHaTa - pa3nono>KeHa Ha okoho 100 m Harope no TeneHneTO ot CTyneHaTa 
nemepa. Ta3H nemepa ct>iuo e enHa ot Han-ninrnTe b panoHa Ha rapa Hepennui - 124 m. Bxoni,T h cbiho e 
pa3nono>KeH Ha TepacaTa Ha p. HcKtp n npencTaBnjma cno>KeH na6npnHT pa3BHT b xopn30HTajiHa n BepTHKaima 
nocoKa, KaTO Han-BncoKHTe nacrn ca Ha 27 m Hazi Bxona. 

EnHa rpyna ot nemepn ca pa3nono>KeHH b HenocpencTBeHa 6jih30CT no npoeKTHaTa CTeHa Ha OTHOcnreJiHO 
no-BncoKH koth - ot 10 no 30-40 m u&jx peKaTa (Ta6n. 2). TaxHaTa cyMapHa jxbivxsma e okoho 200 m, KaTO 
hhkoh ot txx ce pa3BHBaT h bt,b BepTHKajiHa nocoKa - HanpnMep nemepaTa IJeHOB nenKon c neHHBenannfl 13 
m. Ako ce cyivmpaT /rtiDKHHHTe Ha bchhkh nemepn, pa3nono>KeHH Ha necHna 6par Ha peKaTa b 3aceraaTHJi npn 
peajiH3npaHeTO Ha npoeKTa ynacrtK (okoho 1,5 km) me ce nonynn o6ma fltjiacHHa Ha rajiepnnTe okoho 1 km. 



TaCm. 2. ffannu 3a neufepurne pa3tiojior>iceHii e 6mi30cm do npoexmnama cmena 



Per. JV» 


Ilemepa 


fltJiacHHa, m 


/IciiiiBciamin, m 


+ 


- 


O6mo 


4949 


MHoroHHKaTa 


25 


3 


2 


5 


5063 


OHHHKHTe 


33 





5 


5 


5064 


npoBeTHHBaTa nemepa 


25 





7 


7 


5065 


riepyuiaHa 


14 





4 


4 


5066 


OypHaTa 


31 











5067 


IjeHOB uenKOH 


30 


13 





13 


5068 


Pn6KaTa 


13 





3 


3 


5069 


TpnBxonHaTa 


13 











5070 


HapnaKa 


11 





5 


5 


5075 


OpexoBa nynKa 


12 





4 


4 
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Toimmo KOJiHHecTBO nemepn ca ycraHOBeHH Ha pa3JiHHHH MecTa b MecTHOCTTa 3arpaae - MacHBa o(J)opMeH 
ot roneMHa 3aBoii Ha pexaTa, npe3 kohto npeMHHaBa 5KII TyHena cjie,n rapa Hepennui. TaM ca perHCTpnpaHH 
okojio 40 nemepn c o6ma /jbiDKHHa Ha/j 1 km. Te ca ce o6pa3yBajiH Ha njiom ot okojio 150 aeKapa - t.c 
CTeneHTa Ha oKapcTeHocT e no-BHcoKa otkojikoto cpe/jHaTa 3a pafioHa Ha rapa HepenHin. IiOBeneTo ot 
nemepHTe TyK ctmo ca xopH30HrajiHH h cna6o HamioHeHH h npexjCTaBJiaBaT pa3JiHHHH HHBa Ha crapn ntTHina 
Ha peHHH bo/jh, kohto ca npecHHanH MacHBa, npeiJH cerauiHOTO Bpa3BaHe Ha p. HcKtp. Ocbch CBinecTByBainn 
nemepn b paftoHa ce ycTaHOBjraaT h KapcTOBH (JiopMH, 3am,jiHeHH c HecBi,p3aHH MaTepnajiH - nflctuH, naKBJiH 
h niHHH. Bcne/JCTBHe aHajiH3a Ha HanyKaHOCTra b paiioHa, KaKTO h hhkoh reoMop<J)OJio)KKH oco6chocth, 
ycTaHOBeHH npn noneBHTe H3CJiejjBaHH>i, MO>Ke /ja ce npeztnoJio>KH Hajinnne Ha 30hh c BepoaTHa no-BHCOKa 
CTeneH Ha OKapcraBaHe. Te 6nxa HMajiH HeraTHBHO Bi,3/jeHCTBHe npn eBemyajiHOTO 6apa>KHpaHe Ha p. HcKtp h 
6nxa /JOBenH /jo no-HHTeH3HBHa (JiHjnpaHHfl Ha bojjh npn noBHinaBaHe Ha Hanopa (Out. 4). Hacr ot Te3H 30hh 
ca pa3nono>KeHH b MecTHOcrra 3arpa^e h cbBna/jaT c noHH5KeHHTe ynacrbUH Ha 6hjioto b Ta3H MecTHOCT 
(Onr.5), ycTaHOBeHHTe no-KapTa jiHHeHHH CTpyKTypn h HaTpynBaHeTO Ha nemepn okojio Tax. 



neujepa 

3oHa c noeiiLueHO 

OKapCTflBaHe 

♦ 




kilometers 



0uz. 4. TIpednonazaeMU 3onu c no-eucoKO. OKapcmenocm s pauona na npoeKtrmomo c-bop-bMcenue 




Oua. 5. 3onu c npednojiaeaejua no-sucoKa OKapcmenocm e mcicugci 3azpade 
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B aecHJM 6par Ha peicaTa cbiuo ce ycraHOBJiBaT TaKBa 30hh, KaTO b hhkoh ot tax hcho jihhh CTapo 
OKapcT^BaHe h MO>Ke aa ce npe/jnonoKH, ne TOBa ca ocTarbUH ot nemepn, 3am,jiHeHH c HecBT,p3aH MaTepnaji. 

T !43BOp j/\Pv N 




BpeMeHeH »3BOp 
• nemepa c ycraHOBeHO 

BOflHO HHBO 



neiu 
UUecTOBpaTHLia 



HepenuuiKaTa 

nemepa 



Ste. <5. Ochorhu (iodonpoM.ieHUR Ha Kapcmosume nodsejunu eodu epauoua 



Bchhkh apxHBHH /jaHHH h pe3yjrraTH ot noneBH H3Cne^BaHHa noKa3BaT, ne 3a pafioHa e xapaKrepHa 
KnacHHecKaTa XH/rponnHaMHHHa 30HajiHOCT 3a chjiho OKapcTeHH KapcTOBH paiioHH c noKajieH epo3HOHeH 6a3HC. 
3oHaTa Ha aepaunji huh 30HaTa Ha BepTHKajiHO /jBH^eHne Ha no/jxpaHBaiuHTe bo/jh, nopa/jn BHCOKaTa CTeneH 
Ha OKapcTeHocT, e c /jeGennHa hjhcojiko ctothuh MeTpa. 3a Hajinnne Ha 30Ha etc ce30HHo KOJie6aHHe Ha 
bo/jhoto hhbo cBH/jeTencTBaT BpeMeHHHTe KapcTOBH H3BopH, pa3nono>KeHH Ha,n hhboto Ha p. HcKtp h cjie/jn OT 
HaBO^HflBaHHfl Ha nemepHH ranepHH pa3noJio>KeHH b hhckhtc nacrn Ha CKJioHOBeTe (Onr. 6). KaTO Han- 
xapaKTepHO jjoKa3aTeJicTBO 3a Hajinnne Ha Ta3H 30Ha e H3JiH3aHeTO Ha bohh ot Bxo/ja Ha nemepa E3epoTO, 
pa3nono>KeHa b Henocpe/jCTBeHa 6jih30CT /jo HepennuiKHJi H3Bop, Ha okojio 5-7 m Ha/j Hero. Cne/j HHTeH3HBHH 
Bane)KH ot Bxoaa h H3HH3aT 3HaHHTenHH KonHHecTBa Bo/ja, ztOKaTO npe3 cyxn ce30HH tji e /jocrbnHa 3a BJiH3aHe. 
B Kpaa Ha nemepaTa ce /jocrnra /jo chuho HaioioHeHa ranepHJi 3am,jiHeHa nocrojfflHO c Boiia, KaTO hhboto h 
KopecnoHjjnpa c TOBa Ha p. HcKtp. IlpaBeHH ca onHTH 3a npoHHKBaHe Ha jieKOBOiioJia3H b Ta3H rajiepna, ho Te 
ca ziocTHrHajiH hjhcojiko MeTpa jjtJiGoHHHa, KtjjeTO ca cnpeHH ot CTecHeHHe, noa KoeTO KaHajTBT npoixbiDKaBa b 
jji,ji6oHHHa. ToBa iioKa3Ba HajinnneTO Ha H3U5iJio HacHTeHa 30Ha no/j hhboto Ha p. HcKbp, kojito ce npeenna ot 
OTjjenHH KapcTOBH KaHajiH. TopHaTa rpaHnua Ha Ta3H 30Ha ce ycTaHOBJiBa h b Jjpyrn nemepn - Cry/jeHaTa 
(HepenniuKaTa) nemepa, U,eHOB nenKOJi, IUecTOBpaTHna h jjp. Bt,b bchhkh tjix ce ycTaHOBJiBa bo/jho hhbo 
CBT,p3aHO c hhboto Ha p. HcKtp h npoMeHJiino ce ci.o6pa3HO ce30Ha h Kone6aHH5iTa Ha hhboto Ha peKaTa. 
BncoKaTa CTeneH Ha OKapcraBaHe, HajinnneTO Ha HantJiHO HaBO/JHeHH renepnn h CBT,p3aHHTe bo/jhh HHBa b 
nemepnTe, CBH/jeTencTBaT 3a Hajinnne Ha KaHajraa Mpe>Ka h b HacnreHaTa 30Ha. 

6. M3BOflM V\ 3aKJ1K)HeHlie 

IloJiyHeHHTe pe3ynTaTH /jaBaT ocHOBaHHe /ja ce HanpaBH 3aKjnoHeHHe, ne e mhoto Bepojrrao /ja HMa 
3HaHHTenHH (JiHJiTpauHOHHH 3ary6n Ha Boiia ot e3epoTO 3ajj 6apa>Ka Ha BEIJ-a. H3KycTBeHO me ce noB/jHrae 
hhboto Ha peKaTa Ha 3HaHHTeneH ynacrbK. LU,e GtJjaT 3ajMTH nemepn, pa3nono>KeHH Henocpe/JCTBeHO Ha/j p. 
HcKi.p, BKJHOHHTeJiHO h Han-roJMMaTa nemepa b panoHa - HepennuiKaTa. LU,e ce aKTHBH3HpaT npouecHTe Ha 
jjeKOJiMaTaiiHJi Ha 3anyiueHH b MOMeHTa KapcTOBH KaBepHH. IToKaHBaHeTO Ha hhboto Ha peKaTa c hjikojiko 
MeTpa me JjOBe/ie ao 3HaHHTenHO HapacTBaHe Ha HanopHHJi rpajjneHT h TOBa MO>Ke j\& npe/jH3BHKa no- 
HHTeH3HBHO HaBJiH3aHe Ha peHHH bojjh b MacHBa n ctOTBeTHO - tjixhoto jjocTHraHe jjo KanTa>K „TyHena". 

Bchhko TOBa jjaBa ocHOBaHne Jja ce npejjnono>KH, ne H3rpa>KjjaHeTO Ha npoeKTHOTO CT.opi.>KeHHe e CBi,p3aHO 
etc 3HaHHTenHH pncKOBe. CerauiHOTo ctcTOJiHHe Ha H3yneH0CT He e jjocTarbHHo jja ce oueHn HeroBaTa 
e(j)eKTHBH0CT, oco6eHo no oTHoiueHHe Ha 3ajji.p>KaHe Ha BOJja b e3epoTo. To 6h motjio jja ce peajironpa caMo 
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ane,n tohhoto h npeuH3HOTO ycTaHOBflBaHe Ha npocrpaHCTBeHO noJio>KeHHe Ha KapcTOBHTe KyxHHH h KaHajm b 
o6cera Ha 6T>/jeiuaTa cTeHa h 6opTOBeTe Ha e3epoTo h taxhoto TaMnoHHpaHe. 3a TOBa e Heo6xo/jHMo H3roTB>ffle 
Ha oueHKa 3a HKOHOMHnecKHTe noKa3aTenH npn peajiH3auH>! Ha npoeKTa h eKonorHHHHTe pncKOBe 3a pafioHa. 
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Abstract 

Very complex hydro-geological characteristics of karst, particularly directions and zones of groundwater 

distribution, are not yet explained enough. Numerous attempts, undertaken so far in the course of 

researching the complex regime of karstic aquifer, often did not have satisfying results. Even after 

detailed and complex research of geological, hydrogeological and geomorphologic characteristics, 

some rules of karst hydrogeology and groundwater circulation in karst have remained unclear. Data 

collected during cave-diving research contribute considerably to the analysis of karst evolution process 

which is very important in evaluating the depth of karstification and determining the main direction of 

the groundwater flow. For example in the past 30 years, in Serbia cave-divers have investigated a huge 

number of caves and springs with hydrogeological function and among them some springs deeper than 

80 m. 

One of the main targets of this paper is investigation of karstic springs. Their investigations needs 

particular attention. General characteristic of springs regime is the direct correlation between 

precipitation and spring discharge. Moreover, hydrogeological regime of these springs also depends on 

size of the catchments area, karstic aquifer retardation capacity, total porosity, as well as lithological 

and structural characteristics. 

Besides investigations for mention purpose, protection of karst groundwater is getting more and more 

as important parameter of regional planning and development of karstic regions. One of groundwater 

protection aspects totally unattended is human influence on endemic species witch are settling karstic 

channels filled with water. 

Keywords: karst, cave diving, water supply, speleofauna, protection 

INTRODUCTION 

In hydrogeological, geological engineering and hydrotehnical problems in karst related to the groundwater, 
karstic channels, caverns, springs and ponors, cave diving is only exploration method witch enable direct 
observation, investigation and exact geological mapping of karstic channels and caverns. Data collecting during 
cave diving investigations appreciably yield to reconstruction of karst process evolution in particular region, 
what is vary important in prediction of karstification and determination of main groundwater directions. For 
example in past 50 years more than 100 water caves, springs, and ponors longer than 1200 m were discovered by 
cave diving, as well as more than 120 water caves, springs, and ponors deeper than 100 m were discovered also 
by cave diving. 

Besides investigations for mention purpose, protection of karst groundwater is getting more and more as 
important parameter of regional planning and development of karstic regions. One of groundwater protection 
aspects totally unattended is human influence on endemic species witch are settling karstic channels filled with 
water. Thanks to cave diving it is enabling to observate and investigates some of this species directly in their 
environment. Besides human fish (Proteus anguinus) and fish gaovica (Paraphoxinus ghetaldi) and one of most 
often inhabitant is amfipoda rank of (Nipharus) witch is till now find in many location of Dinaric karst, a lot of 
different kind of species were find around all over the world. 
HYDROGEOLOGICAL SETTINGS OF DEEP KARSTIC SPRINGS 

Talking about deep siphonal karstic springs, generally mean on karstic springs with large discharge and 
significant discharge fluctuation. Often it is not assume that waters infiltrated through these systems are just an 
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overflow of large underground accumulations, and that significance of these karstic aquifers is in tapping and 
using the water from deeper parts. 

Unfortunately, only a relatively small number of morphological patterns of this type have been thoroughly 
investigated. These kinds of patterns are mostly found in siphonal "vaucluse" springs, which are very difficult 
in terms of exploration. Channel depth can vary from tenths to hundreds of meters, for example: 

■ Fointaine de Vaucluse, France: Surveyed by J. Hasenmayer, 1983 down to -205 m, and by Modexa 
(automatic diving instruments) down to -315 m 

■ Emergence de la Chaudanne, Switzerland: Surveyed by C. Brandt, 1988 down to -140 m 

■ Fontaine des Chartreux, France: Surveyed by C. Touloumdjian, 1989 down to -137 m 

■ Wakulla Springs, USA: Surveyed down to - 1 1 1 m etc. 

Karstic siphons are channels, with two or more openings, filled with water. By their hydrogeological function, 
they can be continual or temporary, often directly linked to groundwater levels and fluctuation. By their 
characteristics: hydrogeological function, depth, overall dimensions of channels and relation to groundwater 
level, they can be divided to: siphonal springs, siphonal channels, siphonal passages, siphonal barrier, 
suspension siphons, siphonal pockets. 

Siphonal springs (the most significant hydrogeological pattern) are karstic channels which function as main 
drainage channels and are larger in dimensions then other siphonal forms. Bottom of siphonal channel - deepest 
point of the main base flow channel - is usually covered with gravel and sand deposits. In general, by their 
angle, siphonal channel can be divided to two types: 

• the first type are springs with sub vertical and vertical main drainage channels in discharge zone - 
channels that spread under 45° - 90° angle, with depths greater then 70 m. These are the springs in 
which bottom of siphon is very close to discharge zone. 

• the second type are springs with lower angle of main drainage channel (up to 45° ) but with final depth 
greater then -70m or -100 m, in which the deepest point of siphonal channel is far from the discharge 
zone. In these cases, bottoms of siphonal channels are located hundreds of meters from one to another, 
often with dimensions that can be measured in kilometers. Dimensions of these and siphonal spring 
channels are often over several hundreds of meters in depth and several thousands of meters in 
distance. 

This picture illustrates the most common type of siphonal spring. 




Fig. 1. Deep siphonal spring channel 

RESULTS OF SOME SIGNIFICANT INVESTIGATIONS IN KARST HYDROGEOLOGY INVESTIGATIONS 

There are a lot of karstic springs in area of Dinaric karst as well as in Carpathian-Balkan mountain range 
(investigated by speleodiving methods) with deep karstic channels. Main characteristics of some most significant 
springs are shown in the Table 1 . Basicly, water discharges through the large karst springs at the lowest erosion 
base level. Common characteristic of these springs, whether permanent or temporary, is their direct dependence 
on precipitation and outflows. Consequently, the difference between the minimum and maximum discharge is 
enormous. The largest vauclisian springs are situated at or close to the sea coast, or below the sea level as 
submarine springs: Ombla near Dubrovnik (Qmin = 2.3 m 3 /s, Qmax - 130 mVs); and springs in Boka Kotorska 
Bay, Ljuta (Qmax >200 m 3 /s Fig. 4); Spila (Qmax = 80 - 100 m 3 /s); Sopot (Qmax « 50 m 3 /s), Gurdic (Qmax 
>50 m 3 /s), Buna (2.95 - 123 m 3 /s ) (fig 2.) and Bunica (0.72 - 207 m 3 /s), and on Beljanica mountain as Krupaja 
spring with discharge of this spring varies from 380 to 2800 1/s, Mlava spring where discharge of this spring 
varies from 300 to 15000 1/s and specially Krupac spring taped for watersupplaying of Nis town with min. 
discharge is around of 500 1/s. 
Speleodiving explorations have been applied successfully in researching deep siphonal channels, in springs like: 
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Gurdic, Skurda, Orahovacka Ljuta, Sopot and Spila Risanska in Bokakotorska Bay, to depth sometimes deaper 
then -130m. Data collected during these explorations suggests that further research is necessary, with the goal to 
collect reliable data about salt water intrusion in to the Bokakotorska Bay background and new data about the 
possibilities of tapping the ground water in karstic channels, in the deep background of these springs. 

Table 1. Some characteristic karstic spring investigated or partially investigated in Easter Serbia and Dinaric 
karst 



Dinaric karst 
Spring name 


Locality 


Lenght 


Depth 


No. Siphons 


Continueas 


Opacica 


Herceg N. 


58m 


-22m 


1 


continueas 


Sopot 


Risan 


350m 


-42m 


2 


continueas 


Spila 


Risan 


270m 


-72m 


3 


continueas 


Ljuta 


Orahovac 


150m 


-133m 


1 


continueas 


Gurdic 


Kotor 


460m 


-52m 


2 


continueas 


Krvenica 


Tuzi 


250m 


-50m 


1 


continueas 


Gornopoljski vir 


Niksic 


80m 


-63m 


1 


continueas 


Obosnicko oko 


Niksic 


130m 


-37m 


1 


continueas 


Vilina cave 


Petrovac 


100m 


-42m 


1 


continueas 


Ombla 


Dubrovnik 




-54m 


2 


continueas 


Buna 


Blagaj 


>600m 


-80m 


2 


continueas 


Bunica 


Bunica 


210m 


-98m 


1 


continueas 


Crno vrelo 


Mostar 




-89m 


1 


continueas 


Carpathian- 
Balkanian karst 
Spring name 


Location 


Lenght 


Depth 


No. spihons 


~" 


S. Mlava 


Zagubica 


120m 


73m 


1 


continues 


S. Krupaja 


Beljanica 


150m 


72m 


2 


continues 


S. Krupac 


Nis 


170m 


86m 


1 


continues 


Jelovicko s. 


Pirot 


65m 


30m 


1 


continues 


Kravljansko s. 


Nis 


30m 


15m 


1 


continues 


Topilo s. 


Nis 


50m 


22m 


1 


continues 



These explorations can contribute significantly to successful solving of water supply problems in this part of 
Montenegro coast. Fig. 3. show spring and submarine spring Sopot, with discharge levels. The most distinctive 
examples of deep siphonal circulation can be found in coastal karst zones. In coastal karst, sea level represents 
the main erosion basis, where in coastal part of the aquifer, due to its depth, dynamic fluctuation of salt / fresh 
water ratio occurs. 

Only after detailed investigation, much deeper in to the karstic background of springs Sopot and Spila Risanska, 
and with continual sampling in depth and distance of investigated channels, as well as monitoring the 
concentration of NaCl until acceptable quantity is found - finding zones with no sea intrusion detected - can be 
think about methods of ground water tapping. 




Fig. 2. Buna spring near Mostar town 
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Submarine spring 
Oi 



Distanca 380 m 



Distanca 200 m 
0_10 _ 50 m 

Fig. 3. Spring and submarine spring Sopot with draining levels in maximum and minimum flow periods 

Only that kind of results can determine the direction of future investigations, since the process of tapping and 
uncontrolled pumping of ground water can induce further development and deepening of sea intrusion on the 
karstic aquifer. 



During investigative work for tapping Krupac spring 

near city of Nis, speleodiving - researching deep siphonal 
channels - provided the key contribution. Speleodivers 
have investigated and outlined the main spring karstic 
channel in distance of 170m and depth of -86m (in 
relation to spring overflow). Based on this outline, 
location of the temporary tapping structure was 
determined e.g. testing and exploitation equipment, 
directly in the karstic channel. 



Cross-section of spring Krupac 



-20, 
-30D 



40. 
50. 



■60. 

-70. 
-8Cj 

-90 




Eksplaatatiun we]] 



Investigation boreholie 



SiMi'm I'm pumping test 



investigated channel ' 



Placing two pumps of 2x200 1/s capacity at 30 meters of 

depth has made possible to do pumping tests in the period 

of several years (periods of minimum discharge), and get 

the data about available quantity of water. This enabled 

us to pump static reserves during the drought period; in 

other words, to enlarge minimum capacity many times 

and at the same time, define true reserves of Krupac 

aquifer. 

Fig. 4. Profile of Krupac spring - with positions of pumps 

for well testing, investigative boreholle and exploitation wells 

Very precisely topography of submerged karstic channel, combined correctly with surface geodesy, and making 

of quality investigative wells have made possible to precisely define the location of exploitation well. The well 

entered main vertical channel and enabled placing the pump at depth of 65 m Fig. 4. By placing the pump at this 

depth and by owerpumping in periods of drought, a significant enlargement of minimum spring capacity will be 

possible, as well as better water supplying of Nis in periods of low water levels. 

On the basis of cavediving exploration results, it has been stated that in the Bele Vode cave starting from 

stationary 128m to 253m in relation to point of the cave entrance, (the channels researched so far), there are 

channels filled with water (Fig. 5), tending to flow from the Miroc karst aquifer towards the Danube, namely to 
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the Djerdap reservoir. On the basis of the characteristics of the channels and general directions of groundwater 
flow, it can be stated that the extreme channel zones are potentially the best ones for the ground water tapping. 
The main groundwater circulation zones, as well as significant data concerning the further designs have been 
confirmed by test drilling. In the period of low water level, besides dynamic reserves of karst groundwater, part 
of static reserves would be partly exploited by the well. 




Fig. 5. The area of detailed cavediving and hydrogeological investigations, with position of tapping structure, 

There are two main strategies of underground water tapping (Fig. 5) presented as Var. 1 and Var. 2. 

Var. 1 . Using high productive well located behind but not far from the spring outlet 

Var. 2. Using tapping galleries 

Both Var. 1 or Var. 2. provide better water quality, tapping structure is well protected, from an environmental 

and landscape point of view the spring zone is not disturbed and specific yield of wells in a dry period is higher 

than corresponding spring discharge because of static aquifer reservoir extraction. 

Krupaja Spring is situated at the northwest rim of mountain Beljanica, in the zone of red Permian sandstone, 

laying on the top of Urgonian limestone layer, at about 340 m above the sea level. The water discharges with 

well connected system of submerged channels. Channels are divided into shallow - up to 20m of depth, which at 

70 m distance come out into dry siphonal hall - and deeper, which go down vertically, to the maximum 

investigated depth of -72 m (Fig. 6). Entrance is located at the fault zone trended in NE-SW direction. Spring is 

not tapped, and part of its water is used for nearby fish farm and mill. Discharging capacity of this spring varies 

from 380 to 2800 1/s. 





Fig. 6. Krupaja Spring, below - diver in Krupaja Spring 

Mlava Spring is situated at the north rim of Beljanica Mountain, at 314 m above the sea level. The spring is 
typically ascending, with deep karstic channels. At the discharge outlet there is a lake, -30 m deep. From this 
lake the channel continues almost vertical. At depth of -73 m the channel shape increase in the funnel shape and 
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then continue even deeper (Fig. 7.). Mlava Spring is situated on the contact line between Urgonian limestone and 
base part of Tertiary formation. Position of this spring is directed by fault with E-W direction, along which was 
found evidence of sinking of the northern block. Discharge of this spring varies from 300 to 15000 1/s. 




Fig 7. Mlava Spring in Eastern Serbia 



CONCLUSION 

Optimal investigation concept requires a multidisciplinary approach, a lot of patience and perseverance, and 

adequate funds. Successful solution requires serious and complex investigation programs and close co-operation 

of a wide spectrum of scientists and engineers: geologist, hydrogeologists, geophysicists, civil engineers, 

hydrologists, speleologists, biologists, environmentalists, chemists and many others. 

Investigation priorities for the future should be defined for a middle-range and long range basis (5-10 and 10-20 

years, respectively). 

The most important starting point is a good, reliable geological concept. Development of a proper geological 

map should be the first step in an evaluative investigation process. 

Detail hydrogeological analysis, remote sensing, continual hydrological monitoring of all springs, sophisticated 

geophysical techniques and speleology (including diving speleology) should be applied during the first 

investigation phase. 

Development of new and improvement of the existing investigative methods of studying the spatial distribution 

of concentrated underground flows water storage characteristics will be one of expected benefits of this 

investigating stage. 

Above given examples of research are only parts of experiences that point to significant development in deep 

karstic channels in karst areas of Dinaric karst. Great possibilities of speleodiving research in defining the 

position and functioning of karstic aquifer, have contributed significantly to solving water supply problems, 

realization of hydrotechnical and other structures in karst etc. Special significance of deep siphonal circulation 

research is manifested through clearer definition of underground connections, dominant directions of ground 

water flow, levels of karstification and positions of dominant channels - as base discharge zones. 
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MINERALOGY OF UHLOVITSA CAVE, SMOLYAN REGION 
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Abstract. Uhlovitsa cave, located west of the village of Smilyan, belonging to Smolyan cave region, has 
been investigated in order to determine its mineralogy. The cave has been formed in almost pure (without 
magnesium content) marbles. Speleothems of variegated genetic types are presented - corallites, 
antodites, helictites, stalactites, stalagmites, stalactones, cave draperies. Calcite is the only mineral 
constructing them. Corallites are the most common and typical for the cave. The diversity of the 
formations and their heterogeneity in the different parts of the cave as well as the observed zoning of 
their longitudinal and cross-sections indicate repeated alteration of the climatic conditions during their 
formation. The differences of the results in the structural data of calcite from the various parts of the cave 
are insignificant and within the range of the normal diversion, that shows lack of anomalies and 
impurities. This fact has been confirmed by the results of x-ray and microscopic investigations, chemical 
analyses of water samples, as well as the carried out thermodynamic analysis. 
Key words: Mineralogy, Speleothems, Calcite, Aragonite, Chemical analyses, Thermodynamics. 



1. B-bBefleHne 

HacroamoTO H3CJie^BaHe npe^cTaBa aaHHH 3a MHHepajiornaTa Ha nemepaTa YxjioBHqa, Kaiero h reoJiroKKHTe ycnoBHa npH 
o6pa3yBaHeTO ft. nemepaTa e pa3noJioaceHa Ha 2,3 km ceBepoH3TOHHO ot c. MorHJinqa h 7 km 3ana^HO ot c. Cmhji8h h 
nonaaa b Cmo-Mhckhj! nemepeH paftoH. 06pa3yBaHa e b CHBO-6eJiH cpeflH03i>pHecTH MpaMopn. YxjioBHqa ce pa3noJiara Ha 
flBa eTaaca h e pa3BHTa no ocHOBHa nyKHaTHHa c HanpaBJieHHe ceBep-ior. .Hr.jiacHHaTa ft e 460 m. IlocToaHHaTa rcmnniHa 
TeMnepaTypa e 10,5°C. 

2. MaTepnariM h MeTOflu 

OnncaHHeTO Ha BTopHHHHTe o6pa3yBaHHa e H3Bi>pnieHO bt>3 ocHOBa Ha npeKH Ha6jiKmeHHa. npoBe^eHH ca peHTreHO- 
CTpyKTypHH h KpHCTajioonTHHHH H3CJieflBaHHa Ha o6pa3HH, ci.6paHH ot no^a Ha nemepaTa. HanpaBeH e MHKpoxHMHHeq, 
KaKTO h m>neH 4>H3HKO-<}>HMHHeH aHajiH3 Ha BOflHa npo6a ot chhtpobo e3epo, HaMHpamo ce b Kpaa Ha nemepaTa. 
H3noJi3BaHa e aTOMHa a6cop6qna 3a aHajiH3a Ha MHKpoeJieivieHTH. H3CJieflBaHnaTa ca HanpaBeHH c aTOMHO-a6cop6qnoHeH 
cneKTpo 4>OTOMeTi.p MOflen riepKHH EjiMep 3030 - rniaivrbKOB BapnaHT. 

3. MaKpocKoncKO onucaHne Ha BTopMHHMTe neuiepHM o6pa3yBaHHH 

Ha6jno^aBaT ce cne^HHTe BH^OBe o6pa3yBaHna, KaTO b pa3JiHHHHTe nacTH Ha nemepaTa npeo6jia^aBaT onpeaeneHH BH^OBe: 
Kopcuiumu. ToBa ca BTopHHHHTe o6pa3yBaHna c Haft-ronaMO pa3npocTpaHeHne b noHTH bchhkh Hacra Ha nemepaTa. Te 
He ca xapaKTepHH caMO 3a ropHna eraac Ha MecTa KopajiHTHTe ca eflHHCTBeinrre nemepHH o6pa3yBaHna. Pa3MepnTe Ha 
OT^eJiHHTe H3rpa>KaamH rn hh^hbh^h ca ot cm (flopn mm) j\o aeceTKH cm. Pa3noJiaraT ce HanpaBO Btpxy CKanaTa hjih 
Bi>pxy apanepnn, CTanaKTHTH n CTanaKTOHn (4>nr. 1). 



0U2. 1. Kopanumu e-bpxy dpanepuu. 










-• - -'----* 



SK 




OopiviaTa hm e KJioHKOBHjjHa, n>6oBHflHa, ciJjepHHHa hjih y^MaceHa. OraHHaBar ce c pa^HajiHO-JTbHecTa CTpyierypa b 
npepe3 h KOHqeqTpHHqa 30HajiHOCT ((jmr. 2). Haft-HecTO ca 6enH, Ha MecTa c ti>mho-chbo no hcljtto oqBeTaBaqe. 
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0m. 2. Kopwiumu e Hanpenen npepe3. 

IlpoMeHflT flHaMe-rbpa en no atJBKHHa, KaTO o6qicqoBeqo b flOJiqaTa ch nacT ca qo-niqpoicq. Btpxy Tax mhoto necTO 
HapacTBaT CTanaKTHTH, noHSKora Bi>pxy CTanaKTHTHTe - HOBa reqepaqqa KopajiHTH (<J)Hr. 3). 







*fW< <# W^* 








1 ■ ■ 1 
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0uz. 3. Kopwiumu I zenepauuR ct>c cmwiaKmumu II zenepauuti nod mux. 

Ot KopajiHTHTe ce cnycKaT cbmo q apaqepqq. B cpe^qaTa qacT Ha nemepaTa npeo6naaaBaT Kopajnrrq c MHoro MajiKH 
pa3MepH, c<J)epHHHa (j>opMa q 3KMTO-Ka<j)flBO oqBeTflBjme. 

KpucmwiuKmumu. ToBa ca e^poKpqcTajiqq KanqqTOBq KopajiHTH, torpa^eHH ot MajiKO Ha 6pofi KpqcTanq c pa3Mepq 
no 5 cm. OxaenHHTe KpqcTanq ca pa3qoJi05Keqq BT>pxy eflpoicpqcTajiqqqa KanqqTOBa Kopa (<J)Hr. 4). 




Ouz. 4. KpucmcuiuKmumu. 



CpenjaT ce caMO b Kpaa Ha nenjepaTa, MajiKO npeflH CHHTpoBHTe e3epa. HaSjiKmaBar ce KpqcTanq caMO ot 
CKaneHoeapH, ho o6hkhob6ho ca b KOM6qqaqq?i c poM6oeflpH. 

CmwiaKmumu. CpenjaT ce bt>b bchhkh nacTH qa qemepaTa. ITpeo6jiaaaBaT KoqqqqqTe KaTO (jwpMara hm Bapqpa. 
Pa3MepHTe HMa cwqo ca pa3qoo6pa3qq,a q»KOH e^qqqqqq aocTHraT qafl 1 m. ^lecTO b flqaMenp ca hjikojuco cm. 
06qKqoBeqo qapacTBaT BT>pxy KopajiHTH (<J)qr. 5). H3rpa^eqq ca ot KanqHT. B qpepe3 ce qa6jno^aBaT qaKOJiKO 3oqq qa 
qapacTBaqe. L[eBqqqqTe CTanaKTqTq ca q3KjqoqqTejiqo peflKH - MoqoKpqcTajiq ot KanqqT, rnaBqo BT>pxy KopanqTq q c 
roJMMa CTeqeq qposffieqa KpqcTajiq3aqqa bt>b BM-peumocTTa qa Kaqana, KaTO q«Koq qoHTq ca ce 3aTBopqnq. ITpo3paqqq j\o 
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nonynpo3paHHH ca, c MajiKH pa3Mepn b flnaMen>p ^o hakojiko mm. 





<t>uz. 5. Kopcuiumu u cmcuiaKmumu, napacmeaufu nod max. 



0uz. 6. CmcuiaKmumu. 



CmcmazMumu. ^lecTO cpemaHH h c no-roneMH pa3MepH ot CTanaKTHTHTe (no nan 3 m). Btpxy tax ce Ha6jno;iaBaT 
raHepaqHH ot jjeHjrpHTH. PfarpajjeHH ca ot Kajinm h Hafi-HecTO ca c KOHHHHa (J)opMa ((j>nr. 7). 




Ouz. 7. Hhkojiko zenepauuu o6pa3ysaHun. B domama uacm ua 4>uz. - cmanazMumu c deudpumu, uapacmeaufu etpxy mux. 



CmwiaKmoHU. Te ca no-pe^KH ot CTajiaKTHTHTe. Btpxy Tax no^TH BHHarn HapacTBaT jjeHjipHTH hjih KopajiHTH. 
CpemaT ce n tmkh CTanaKTOHH, BT>pxy kohto ca ce pa3BHJin xejiHKTHTH. 

XejiuKmumu. CpaBHirreJiHO peflKH ca, c H3KJiK>HHTejiHO pa3Hoo6pa3Ha 4>opMa h MajiKH pa3MepH, nojrynpo3paHHH. 

06HKHOBeHO HapaCTBaT BT>pxy JjeHJTpHTH, CTajiaKTHTH HJIH KOpajIHTH ((J)Hr. 8). 




Ouz. 8. XenuKmumu s-bpxy cmcuiaKmumu. 
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B Kpaa Ha nemepaTa Hina 5 chhtpobh e3epqa KaTO hhboto Ha Bcmara b tax ce npoMeHa npe3 pa3JiHHHHTe ce30HH. Ha 
noBtpxHOCTTa Ha BOJjaTa, b h»koh ot tsx HMa o6pa3yBaHa KanqHTOBa qnna, koato cbhio 6enie H3cneflBaHa. CpemaT ce h 
chhtpobh Kopn, MHoro jrpanepHH c jxbmKima. hakojiko MeTpa, KacKa^H, Hafi-BHCOKaTa ot kohto okojio 20 m. Cnefl ronaMaTa 
KacKa^a ce Ha6jnoflaBa H nemepHO mjihko. Btpxy jjpanepHHTe ca ce pa3BHJiH mhoto o6pa3yBaHHfl-HaH-HecTO KopajiHTH h 
aeH^pHTH. Ha MecTa MoraT jx& ce onpeaenflT 5-6 reHepaqHH o6pa3yBaHH« b nocneflOBareJiHOCT: ^panepHH-KopajiHTH- 

CTajiaKTHTH-KOpajIHTH-XeJIHKTHTH. 

4. MuKpocKoncKO onucaHkie Ha BTopuHHMTe neinepmi o6pa3yBaHH« 

H3pa6oTeHHTe MHKpocKoncKH npenapaTH ca Ha CTanaKTHTH h KopajiHTH b HanpeneH h HafljrbxceH npepe3. Oco6eHOCTHTe, 
kohto ce Ha6jiKmaBaT npn HuiH(J)HTe ot e^HH bhu ca cxojjhh. 

Hanpeuen npepe3 na xopanum. Ha6jiKmaBa ce KOHueHTpHHeH CTpoeac c peayBaHe Ha mnpoKH ejrpoKpHCTajiHH 30hh 
(okojio 1 mm) c no-flpe6H03i>pHecTH. Hafi-BMniHaTa 30Ha e KpnnTOKpHCTajiHa, KaTO OTjjejiHHTe KpncTajiH ca Hepa3JiHHHMH 
noa MHKpocKon. Ta e c ninpHHa okojio 0,3 mm. CnejjBaT hakojiko ejrpoKpHCTajiHH 30hh, peayBamn ce c ;rpe6HOKpHCTajiHH. 
3oHHTe ca «cho pa3JiHHHMH e^Ha ot apyra h HflMa npexofl Meacjry tax. B e^poKpHCTajiHHTe ce Ha6jnojjaBa reoMeTpHHeH 
OT6op, KaTO KpncTajiHTe ca opneHTHpaHH c C-ocTa ch ycnope^HO Ha pajinyca Ha npepe3a. ^lecTO npepe3i>T e ycnopejjeH Ha 
qenHTenHHTe poM6oeapH. OpneHTHpoBKaTa Ha KpncTajiHTe b OTjjenHHTe 30hh ce 3ana3Ba. 3oHaTa b qeqTtpa e 3aqi>jiqeqa 
etc 3i>pqecTH arperaTH, KaTO rpaHHqHTe Meayiy 3i>pqaTa ca qa3i>6eqH, a (J)opMaTa hm e HeacHa (<J)Hr. 9). .H.HaMeTi.p'bT Ha 
BMpeniHara 30Ha e 13,5-15 mm. 

Had.vbMceH npepe3 na Kommeu cmcmaxmum. HaH-BMHiHara 30Ha e eapoKpHCTajma (ot e^HaTa CTpaHa e no-flo6pe 
pa3BHTa). LUnpHHaTa u e okojio 3-4,5 mm. B Ta3H 30Ha ce Ha6jnojxaBaT cpacTi>qH, jjo6pe o(j>opMeHH KpncTajiH, reoMeTpHHeH 
OT6op, noBeneTO ot KpncTajiHTe ca opneHTHpaHH c C-ocTa ch HanpeHHO Ha y^MaceHHeTO Ha o6pa3yBaHHeTO, ho Ha MecTa e 
xapaKTepHa pa3JiHHHa opneHTaqHa. He ce Ha6jnojjaBa nnaBeH npexofl Meawy Ta3H 30Ha h jTpe6HOKpHCTajmaTa, koato a 
CJie^Ba - c ninpHHa 1 mm. 




0uz. 9. B-bmpeuma 30Ha na Hanpenen npepe3 na Kopcmum, 3-bpuecmu azpezamu, Kp-bcmocauu hukojiu, d-biiza oc na 
CHiiMKama - 5 mm. 

KaKTO npn KopajiHTHTe h TyK ce cpeiqa pe^yBaHe Ha hskojiko ape6HOKpHCTajiHH 30hh c MajiKa ninpHHa c no- 
ejjpoKpHCTajiHH. Ot Bi>HniHHTe ki>m Bi>TpeniHHTe 30hh HaMajuma roneMHHaTa Ha KpncTajiHTe. Bc»Ka ot eapoKpHCTajiHHTe 
30HH ce xapaKTepH3Hpa c hob pacTeac Ha KpncTajiH h nnnca Ha npexofl c Te3H no Hea; HaH-BMpeniHaTa 30Ha e no- 
JTpe6HOKpHCTajma c ninpHHa okojio 2,25-2,50 mm, qacT ot 6HBniHS qeBHHeH CTanaKTHT, Bene 3ani>jiHeH. 

Hanpeuen npepe3 na Kommeu cmajiciKmum. Han-BMHiHaTa 30Ha e ape6HOKpHCTajiHa - okojio 5 mm b Han-ninpoKaTa 
ch nacT. 3oHaTa, koato cjie^Ba, e no-eapoKpHCTajiHa, 3anoHBa 6e3 npexofl h ce xapaKTepranpa c reoMeTpHHeH OT6op. Ta e c 
ninpHHa okojio 8 mm. KpncTajiHTe ca ctm6obh;ihh, opneHTHpaHH c TpnrnpaTa ch HanpeHHO Ha y^MxceHHeTO Ha 
o6pa3yBaHHeTO (<J)Hr. 11). 




&ue. 10. Pci3JiuHHa opueHmcmun na cmuiSoeudHU Kpucmanu <? Hanpeuen npepes na cmcmmanum, Kp-bcmoctmu hukojiu, d'bma 
oc na CHUMKoma - 5 mm. 
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B cneflBamaTa no-B'bTpeiiffla 30Ha ce Ha6jiKmaBa hob pacTeac Ha KpHCTajiH, ho h npexozi klm npe^HaTa, othobo 
reoivieTpHHeH OT6op. Gie^BaT ome hakojiko no-ManKH 30hh, npeMHHaBamH e^Ha b apyra c no-^pe6HH KpncTajiH. Hafi- 
BtTpeHiHara 30Ha ce xapaKTepH3Hpa c flBa THna KajiHHT - ape6HO- h e^poKpHCTajieH, 6e3 npexofl, c ninpHHa 5-5,5 mm 
((Jinr. 12). 




4. Pe3yriTaTM ot npoBeAeHHTe peTreHorpa4>CKH m xmmmhhm M3cneABaHMH 

Pe3yjiTaTHTe ot peHTreHO-CTpyiaypHHfl aHajiH3 noKa3axa, ne e^HHCTBeH MHHepan, H3rpa5K^am BTopHHHHTe nemepHH 
o6pa3yBaHH« e KajiiprrbT. MeayiynnocKOCTHHTe pa3CTOAHHfl h napaMeTpHTe Ha eJieMeHTapHara KJieTKa ca 6jih3kh no 
TeopeTHHHHTe 3a hhct KanHHT h ca o6o6meHH b Ta6n. 1 h 2. 

Oua. 11. HfiKOjiKO 30HU om nanpenen npepe3 na cmajiciKmum - edpoKpucmanna e-bmpeiuna, KpunmoKpucmajina cpedna u 
edpoKpucmcuiHa ewuiHa etc cnrbjiduamu Kpucmajiu, Kp-bcmocanu hukojiu, dhJiea oc na cnuMKama - 5 mm. 



Ta6.i. 



1. 



EKcnepuMenmajiHU u meopemmnu MeoKdywiocKocmnu pa3cmonnun na Kcuiifiima 



I 


I 


d eKcnepHMeHTajiHc 


) (A) 3a BCflKa npo6a 


* 








d 
Teope- 


hk*l 


















eKcn. 


Teop. 


1 


2 


3 


4 


5 


6 


7 


8 


THHHO 

(A) 




6 


9 


3,8596 


3,8624 


3,8596 


3,8568 


3,8568 


3,8539 


3,8596 


3,8539 


3,8547 


01*2 


100 


100 


3,0321 


3,0321 


3,0338 


3,0338 


3,0355 


3,0321 


3,0355 


3,0373 


3,0355 


10*4 


4 


2 


2,8432 


2,8432 


2,8462 


2,8447 


2,8447 


2,8432 


2,8432 


2,8432 


2,8435 


00*6 


8 


15 


2,4966 


2,4932 


2,4898 


2,4898 


2,4979 


2,4932 


2,4979 


2,4932 


2,4948 


11*0 


11 


20 


2,2833 


2,2833 


2,2824 


2,2843 


2,2833 


2,2805 


2,2833 


2,2824 


2,2846 


11*3 


10 


16 


2,0937 


2,0937 


2,0930 


2,0914 


2,0930 


2,0922 


2,0937 


2,0930 


2,0944 


20*2 


15 


22 


1,9104 


1,9116 


1,9129 


1,9148 


1,9110 


1,9129 


1.9085 


1,9110 


1.9123 


01*8 


11 


23 


1,8747 


1,8747 


1,8753 


1,8735 


1.8735 


1,8729 


1,8753 


1,8729 


1,8753 


11*6 


5 


4 


1.6248 
















1,6257 


12*1 


7 


12 


1,6032 


1,6028 










1,6032 


1,6028 


1,6040 


12*2 


6 


3 














1,4724 




1,4731 


21*5 


5 


8 














1,4398 


1,4492 


1,4403 


30*0 


4 


5 
















1,4199 


1,4217 


00*12 



*3a6. Jlezenda 3a e3emume npofm om o6pa3ifii om 1 do 8: 1-Mamepuan om noaiednama zenepai{un; 2-o6pa3ysanue om 
cpednama nacm na nemepama; 3-4>uno3-bpnecm Kopanum; 4-(puH03-bpnecm Kopwium; 5-K-bc MpaMop om xpan na 
neiifepama; 6-Kbc Mpajuop U36hH nemepama ;7-uamepuaji om ifiinama e edno om cunmposume e3epa; 8-Konmen 
cmanaKmum om cpednama nacm na nemepama. 
Ta6n. 2. TlapaMempu na eneuenmapnama KJiemxa na KOJitfuma 



riapaMeTip 

A 


HoMep Ha npo6a* 


TeOpeTHHHH 


1 


2 


3 


4 


5 


6 


7 


8 


a 


4,99 


4,99 


4,98 


4,98 


5,00 


4,99 


5,00 


5,00 


4,98 


c 


16,90 


17,07 


17,12 


17,23 


16,90 


16,93 


16,90 


16,85 


17,06 



*3a6. HojuepaifUMma na npodume e odncnena s mexema kkm ma6n. 1. 
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Ta6ji. 3. Pe3yjimamu om auajiiaa Ha eodua npo6a om cumnpoeo e3epo 

ITpoBeaeHHaT TepMOflqqaMHHeq aqajiH3 Ha 6a3aTa Ha npe^CTaBeHHa b Ta6n. 3 aqajiH3 Ha BOflqa npo6a noKa3a, He 
pa3TBopi.T e cJia6o npecHTeH no OTHonieHHe Ha KanqHTa h HeHacHTeH cnpaMO aparoHHTa ((jmr. 12). H3HHCJieqaTa ctohhoct 
Ha HH^eKca Ha qacnmaqe (SI) Ha KanqHTa e 0,475. 





HaHMeHOBaHHe Ha noKa3aTeJiHTe c 

HHflHKaTOpHO 3HaHeHHe 


EnHqqqa qa 
BejiHHHHara 


D e3yjiTaTH ot H3nHTBaHeTO 


1 


AKTHBHa peaKqqa 


pH 


7,40 


2 


BKyc 


- 


Ee3 npHBKyc 


3 


Mmhoct 


- 


ITpo3paHHa 


4 


Mnpnc 


- 


HaMa 


5 


UbST 


- 


Ee3qBeTqa 


6 


06ma TBtpnocT 


mg^ekv/L 


5,54 


7 


ITepMaHraHaTHa OKHCJiaeMOCT 


mg02/l 


0,19 


8 


KajiqHH 


mg/1 


110,98 


9 


HaTpHH 


mg/1 


1,16 


10 


Cyji(J)aTH 


mg/1 


13,58 


11 


XjIOpHflH 


mg/1 


5,27 


12 


XH^poKap6oHaT HC0 3 


mg/1 


311,75 


13 


CBo6oneH C0 2 


mg/1 


19,35 


14 


Eop 


mg/1 


2,86 


15 


06ma MHHepajiH3aqHa 


mg/1 


451 













KajiuMT 




-1,0 -■ 


AparoHHT 




- 


1 






-1,5 - 


. \ 






\ \ 








\ \ 






-2,0 - 


\V 


-2,5 - 


fN^ ^ 




■ X^ 1 -. 


-3,0 - 


! ^^ 


-3,5 - 


- N^ N 


CD 


! ^\^ N 


O -4,0 - 


* \. N ^ 


CD 

■S" -4,5 - 








-5,0 - 


x ' ^^O- 




! ^^\^ 


-5,5 - 


| HC0 3 ^^ 


-6,0 - 
-6,5 - 




^\^T 




i co/ 




' " 1 ■ ■ ■ 1 " 1 " 1 

> 7 8 9 10 11 




PH 



0ue. 12. Pa3maopuMocm na Kajiifuma u apaeouuma s 3asucuMocm om axmusHocmma na Kajiifueaume uohu u pH npu P=J 
atm, t"=10°C u aKmueHocm na KapdoHamuume uohu, omeoaapMUfa na Cbcmaea napasmsopa om ma6n.3. 
Tohkci C noK03ea c-bcmoRHuemo na aHajiiaupamiM eodeu pcameop npupH 7,4. 
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To6ji. 4. Pesyjimamu om xumuhhuh cmcuim ua npofmme om c-bdptmume o6pa3ifii (ppm) 



a 
po6a* 


H.O. 

rera. 

% 


Pa3TBopHMa iacT 


Sr 


Pb 


Mg 


Fe 


Cu 


Zn 


Mn 


1 


4,22 


35 


<5 


263 


39 


23 


16 


7 


2 


1,26 


43 


<5 


283 


18 


21 


70 


3 


3 


6,38 


52 


<5 


462 


491 


22 


24 


34 


4 


6,82 


16 


7 


127 


126 


100 


176 


9 


5 


1,31 


44 


10 


322 


244 


18 


28 


45 


6 


0,27 


68 


5 


341 


97 


19 


27 


20 


7 


1,07 


11 


<5 


44 


178 


27 


50 


22 


8 


0,71 


47 


<5 


310 


51 


22 


17 


5 



*3a6. HoAiepaifiiMma Ha npofmme e odncHeua s mexcma kkm ma6n. 1 

He ca ycTanoBeqq: apceH, 5KHBaK, Ka^MHH, msjx, HHKeJi, HHTpaTH, hhtphth, xpoM, Karo rpaqqqqTe Ha OTKpqBaqe 3a 
oxaenHHTe MeTanq ca: apceH h acHBaK - 0,005 mg/1; Ka^MHH, xpoM, msr, hhkcji - 0,001 mg/1. 

PeHTreHOBHflT aHajiH3 Ha Hepa3TBopHMHa ocTaTiK b npoSn 1 , 3 h 4 noKa3a, He ase ot (J)a3HTe ca KBapq h nnarHOKJia3, 
BepoaTHO flMxaniH ce Ha Mexaqqnqq 3aMT,pcflBaqq5L E^qa ot (J)a3HTe He e oqpefleneqa, a 3a apyra ce npeflnonara, He e 
MHHepajrbT nopTJiaH^HT (Ca(OH) 2 ). 

5. M3BOAM 

Pa3Hoo6pa3HeTO Ha BH^OBeTe o6pa3yBaqqfl, KaKTO h qee^qopo^qocTTa hm noKa3Ba MHoroKpaTHa CM«Ha Ha ycJiOBqsrra 3a 
o6pa3yBaHe Ha BTopHHHHTe nemepHH o6pa3yBaqq«, peaysaHe Ha qepqo^q c no-roneMH h no-MajiKH qpecqiqanqa Ha 
MHHepajioo6pa3yBaTeJiHHTe pa3TBopq, CBOTBeTHO qepqo^q c pa3JiHHHa CKopocT Ha pacTeac. ToBa noKa3Ba h HajiHHHero Ha 
peayBaHe Ha e^poKpqcTajiqq c ape6HOKpHCTajiHH 30hh, q3rpa»yiaiqq o6pa3yBaqqjrra. 

Haq-necTO cpemaHH ca KopajiHTHTe h Texqqsrr HaHHH Ha o6pa3yBaHe - ot Kaqqjrapqq qqqq qpq HyneBa ^HHaMHKa Ha 
Bo^aTa, noKa3Ba h qpeo6jia,aaBaiqqTe ycnoBHS b nemepaTa no BpeMe Ha (}>opMqpaqeTO hm. 

Pe3yjiTaTHTe ot TepMOflqqaMqqqqTe H3HHCJieHH« 3a CTeneHTa Ha qacqiqane Ha MHHepajioo6pa3yBaTenHHTe pa3TBopq, 
npe^CTaBeHH Ha (J)Hr. 12, noKa3BaT, ne pa3TBopi>T e neKO npecHTeH no OTHOineHne Ha KanqqTa n HeHacnTeH no OTHonieHne 
Ha aparoHHTa. 

Pe3yjiTaTHTe ot H3HHCJieHHTe napaMeTpn Ha eneMeqTapqaTa KJieTKa n MeayryruiocKOCTqq pa3CTO»HHfl Ha KanqqTa ot 
pa3HHHHHTe nacTH Ha neiqepaTa ca MajiKH n b paMKHTe Ha HopMajmnTe OTKJioqeqqa, Koeio noKa3Ba nnnca Ha npHMecH n 
aHOMajinn. 

Pe3yjiTaTHTe ot aqajnna Ha BO^HHTe npoSn noKa3BaT, He no ctCTaB BOflara e KanqneBO-xn^poKapSoqaTqa. JlnqcaTa qa 
roneMH KOJinnecTBa ot eneMeqTH KaTO Mg, Sr, Ba, Pb q P, KoqTO 6jiaroqpq«TCTBaT KpqcTajiq3aqq«Ta qa aparoqqT CT>rqo 
o6»cq»BaT o6pa3yBaqeTO e^qqcTBeqo qa KanqqT b qerqepaTa. 

Aqajiq3T>T qa MqKpoeneMeqTq b pa3TBopqMaTa nacT qa qerqepqqTe o6pa3yBaqqa qoKa3Ba Kopenaqqa Meayry 
cb^tpacaqqaTa qa eneMeqTqTe Cu, Zn q Pb q Fe q Mn. KonqqecTBOTO qa Mg b OTflenqqTe Bq^OBe o6pa3yBaqqa qe ce 
pa3JiqqaBa ebiqecTBeHO n e cpaBqqTejrao MajiKO (qaq-ManKaTa CTofaocT e 3a KanqqTOBaTa qqqa ot e3epqeTo), KoeTO 
cbBqa^a c ocTaqanqTe aqanq3q. Ci.fl'bpacaqqeTO qa MqKpoeneMeqTq b pa3JiqnqqTe Bq^oBe o6pa3yBaqqa e qpq6jiq3qTenqo 
e^qaKBO. 
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Pe3K>Me 

ripeflno>KeH e MOflen 3a o6pa6oTKa m HHTepnpeTauinfl Ha flaHHM ot fltnroroflMLUHM MUKpoKnuMaTMHHH 

M3cneflBaHMfl b nemepMTe b E~bJirapkin. flMCKyTkipaH e MOflen 3a KriMMaTMHHO paPioHMpaHe Ha nemepMTe b 

3aBMCMMOCT ot cpeAHoroAHUiHaTa TeMnepaTypa b 30HaTa Ha KOHCTaHTHMTe TeMnepaTypM, HaflMopcKaTa 

mm BMCOHMHa m MopcpoMeTpMMHMTe xapaKTepMCTMKM Ha Bxofla Ha nemepaTa v\ conapHaTa mm 

opueHTauna. 

KniOHOBM flyMM: cneneoKJiMMaT, TeMnepaTypHM pe>KHMM, KJiMMaTMHHO paMOHkipaHe, 6a3M flaHHM, 

MMKpoKJiMMaT b nemepMTe 

Abstract 

Data derived from long episodic, semistationary and stationary meteorological observations in more than 
300 caves in all the representative karst regions in Bulgaria are used in the paper. Except atmospheric 
thermometry and hygrometry and thermometry of the limestone sublayer, the contributions of the 
underground condensation and evaporation processes during a 5-year investigation cycle are shown. 
The cave climatic anomaly with respect to the atmospheric conditions of the concrete karst place is 
established. It depends on the caves morphology, their hypsometric parameters, the stage of crackness 
of the karst rock, the geographical exposition of the entrances etc. The spatial distribution of different 
topoclimatic characteristics' mean values as well as the influence of their variations inside the caves is 
presented. An analysis of simple thermodynamic models and adaptation of real functional curves to them 
are used. 

In conclusion, a project of climatic division of the caves in Bulgaria into districts is suggested discussing 
the influence of some of the cave topoclimatic peculiarities. Some reasonings for the significance of this 
project for the contemporary speleoclimatology and the role of the Bulgarian cavers during the creation 
of a representative database are added. 
Key words: speleoclimat, temperature regine, climat region, data base, cave microclimat 

1. B-bBeflem-ie 

MHKpoKJiHMaTa Ha KapcTOBHTe nemepH pfl3KO ce OTJiHHaBa ot MeTeopoJiorHHHaTa o6cTaHOBKa b aa^eHaTa MecTHOCT. 
OcHOBHHTe (j>aKTopn kohto BJiHJMT Ha MHKpoKJiHMaTa ca: 

- Mop<}>OJiorHHHHTe oco6eHHOCTH Ha nemepaTa hjih nemepHaTa CHCTeivta; 

- Ha^MopcKaTa BHCOHHHa Ha OTBopa Ha nemepaTa h KapcTOBHa TepeH b kohto t« e pa3BHTa; 

- CTeneHTa Ha HanyicaHOCT Ha ocHOBHaTa CKana b KapcTOBHa MacHB; 

- OpHeHTaUHflTa Ha BXOflHHS OTBOp CnpaMO CJTBHHeBHTe JI-faHH, MeCTHHTe CTpyHHH BMflyniHH TeHeHHS H 

3acjioHaBamH pene(J)HH 4>aKTopH; 

- HajiHHHeTO Ha jie^eHH h CHe3KHO-(})HpHOBH Tena b nemepaTa; 

- HajiHHHero Ha HHTeH3HBHO Kanema BOfla hjih Tenama Bo^a b nemepaTa. 
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2. Ba3a ashhh b cneneoKniiMaTonormiTa 

L[eJiTa Ha qacTOflqqrre q3CJieflBaqqfl ca q3yqaBaqe Ha aepo^HHaMHHHHTe qapaMeTpq Ha KapcTOBHTe nemepn b T03H 
nepnoa, kohto xapaierepH3HpaT MHKpoKJiHMaTa h TeMnepaTypHHTe hm peacHMH. Ci>6paqaTa MeTeopojiorqqqa 6a3a 
aaHHH b o6jiacTra Ha 6i>jirapcKaTa cqeJieoKJiqMaroJiorqa Hina noBene xapaKTep Ha CTaTHCTHHecKa 6a3a ^aqqq. Ta 
no^tpaca e^qa cpaBHHTenHO aKTyajiHa CTaTHCTHHecKa h o6o6meHa qqcjrapMaqqa 3a hskoh H36paHH h necTO 
nocemaBaHH KapcTOBH pafioHH. B hakoh eKcqeflqqqoqqq OTHeTH HMa h onHcareJiHa qq(j)opMaqqs, KaTO "acoqqqpaqq 
aaHHH" kt.m Tax. H ti.h KaTO, 6a3HTe ot aaHHH ce H3rpaacaaT bt>3 ocHOBaTa Ha Mo^en Ha flaHHHTe, to b cjiynaa ce 
nocTapaxMe m. oqeqqM: 1. npocTpaHCTBeHO-BpeMeBaTa qpqpo^a Ha ^aqqqTe h 2. MHoro3HaHHOCTra h cnoxcqocTTa Ha 

BpT>3KHTe MSMJXy Ha6jIK>flaBaHHTe MeTeOpOJIOrHHHH H MHKpOKJIHMaTHHHH nOJieTa H «BJieHH« B nemepHTe H H3BM 

tax. ITpn TOBa, penaqHOHHHfl Moaen HMa Hafi-rojiaMH bt>3mo5khocth 3a qocTposBaqe Ha pa3Hoo6pa3HH BpMKq Meayiy 
cneJieoo6eKTHTe (YjiBMaH /],5K., 1983). 

CmpyKinypa na daHHume. CnejieoJioxcKHTe MHKpoKJiHMaTHHHH penaqqoqqq CHCTeMH qowrbpacaT cpaBHHTeJiHO 
npocTH CTpyKTypq ot flaHHH - ^ByMepHH Ta6jiHqH c eneMeqTapqq CTOHqocTH. EBOJnoqqflTa qa qa6jnoflaBaqHTe 
MeTeoeneMeHTH bt>b BpeivieTO h TsxqaTa npocTpaHCTBeHa CTpyKTypa ca qpe^CTaBeqq bt>b mijx Ha MHoroMepHH 
Ta6nHqq. 

MauunyjiimuH c daHHume. MqKpoKJiqMarqqqqTe 6a3a ^aqqq qo^tpacaT ^aqqqTe b cpaBqHTenqo aKTyajmo 
cbCToaqne (qopa^q Mqoro6poqqq»T xapaKTep qa cqeneoeKcqeflqqqqTe b pasrneac^aqqa pafioq) q cbxpaqsmaT qo 
qpqqqqq Bcq^Kq qanqqqq ^aqqq. Be^HMK Bi>Befleqq q Kopqrqpaqq, Bxo^qqTe ^aqqq psyqco ce aKTyanq3qpaT, 
CJie^OBaTenqo 6a3aTa ^aqqq KaTO qsuio ce qaivrapa b KoqcepBaTqBqo cbCToaqqe, 6qno to b TnaBqaTa KapTOTeKa qa 
6i>jirapcKqTe qeniepq b EwirapcKa (j>e,aepaqq5! qo cqeneonorqa qnq b HacTqq apxqBq. 

06pa6oniKa na daHHume. BcqHKq CT>6paqq ^ocera flaqqq ot cqeJieoKJiqMaTqqqq qscneasaqqa MoraT ycqeniqo jx& ce 
q3qon3BaT 3a qpecMsrraqe qa ^eKa^qq, Mecemq q flpyrq o6o6nieqq». ToBa qanara 6a3aTa ot MqKpoKJiqMaTqqqq 
flaqqq j\a. ciarbpaca q qo^6a3a ot o6o6nieqq aaqqq. 
H3cnedeaHU pauonu. 

1 . ,H,o6pocTaqcKq KapcTOB pafioq 

2. riqpqqcKq KapcTOB paqoq 

3. KapcT b CTapoqnaqqqcKaTa o6nacT 

- BpaqaqcKq KapcTOB paqoq 

- KoTJieqcKq KapcTOB paqoq 

- KapnyKOBCKq KapcTOB paqoq 

4. KapcTOB paqoq qo qopemeTO qa p. PyceqcKq JIom 

H3qon3Baqq ca Mqororo^qniqq eqqso^q^qq q qonycTaqqoqapqq MqKpoKJiqMaTqqqq cqeJieoqa6jiKmeqq« 
(rnaBqo TeMqepaTypa qa BM^yxa, ocqoBqaTa CKana q BOflara, KaKTO q OTqocqTenqa BJiaacqocT qa qeniepqaTa 
aTM0C(J)epa), qpaBeqq b qepqo^a 1976 - 2006 ro^qqa qa TepqTopqsrra qa ropeqocoHeqqTe KapcTOBq pafioqq. 
/JwJtciiHa Ha 3onama iia KOHcmaHttiHume meMnepamypu (3KT). Ta e e^qa ot qaq-TqqqqqqTe xapaKTepqcTqKq qa 
aTM0C<j>epara b qeiqepqTe q qeniepqqTe cqereMq. PfeyqaBa ce ot 6i>jirapcKaTa cqeneoKnqMaTOJiorqa cpaBqqTejmo 

OTCKOpO. 

3. PamioHaneH onTHMyM Ha ocpeAHHBaHeTO Ha nepMOAMHHOCTM, M3non3BaHM npn M3HMcnjiBaHe Ha 

MMKpOKriMMaTMHHM HOpMH 

H TaKa, cnejieoKJiiwama e MHOzozoduumun pexciiM Ha MUKpoKJiuMamuuHume eneMenmu e Kopcmosume cucmeuu. Eto 
3anio, 3a q3«cq5maqe qa ocqoBqqTe (J)aKTopq q 3aKoqoMepqocTq qa cqeneoKJiqMaTa e qeo6xo^qMO m. ocpe^qqM 
MqKpoKJiqMaTqqqqTe xapaKTepqcTqKq. KaKT>B e paqqoqajiqq»T qepqoa qa ocpe^qaBaqeTO? Haq-^o6pe e Toft 
(qepqoflT>T) jx& ce 6a3qpa Btpxy q3CJieflBaqq» qa CTpyKTypaTa qa qoneTO ot MqKpoKJiqMaTqqqq eneMeqTq b 
qpocTpaqcTBOTO q BpeMeTO. Ta3q CTpyKTypa pa36qpa ce e pa3Jiqqqa q 3aBqcq ot reorpa(j>CKaTa niqpqqa cp q 
^Macqqa \ qa KoqKpeTqqaT KapcTOB o6eKT q qeroBaTa qa^MopcKa Bqconqqa h. Bi>qpoca cbiqecTBeqo ce 
ycnoacqaBa q ot CBiqecTByBaqeTO qa BeKOBq xoa q qqKJiqqqq ocqqnaqqq b CToqqocTqTe qa MqKpoKJiqMaTqqqqTe 
qapaMeTpq. 

BpT>3KaTa Meac^y HJieqoBeTe qa e^qq MqKpoKJiqMaTqqeq pea ot aaqqq, KaKTO e qoKa3aqo b (PySqqniTeqq E., 1971) 
cqnqo ce ycjioacqaBa ot peniaBaqeTO qa BMpoca 3a TOHqocTTa qa cpe^qqTe hm CTofaocTq. CtiqecTByBaniaTa 
(J)opMyjia 3a qecBT>p3aq pea e: a=a/Vn qjiq n=a /a cp , Kt^eTO n e ^MDKqqaTa qa pe^a, a - cpe^qoTO KBaapaTqqqo 
OTKJioqeqqe, a cp - cpe^qoTO KBaapaTqqqo OTKJioqeqqe qa cpe^qaTa CTofiqocT qa pe^a 3a n ro^qqq. 
ITo TaKT>B qanqq, qpq qajiqqqeTO qa jxbsrbr pen ot cpe^qo Mecenqq TeMqepaTypq b TepqTopqflTa qa koato e 
pa3qono5Keqa qeniepaTa KaKTO q b qpqBxo^qqTe q qacTq, q3HqcJiflBaqeTO qa Mqororo^qniqqTe cpe^qq TeMqepaTypq 
c qpeasapqTeJiqo 3a^aaeqa ToqqocT aoBeac^a o6qKqoBeqqo no rpy6q rpeniKq. B nqTepaTypaTa (rpy3a T., PeqTeq6ax 
P., 1982) e qpeanoxceqa (J>opMyjia, kosto aaBa e^qa cpe^qa TOHqocT qa o6pa6oTBaqqTe CBT>p3aqq pe^OBe: 

CT 2 C p=cT 2 /n(l+Eri k /ii) , 

KT>aeTO r ik e Koe<j>qqqeqTa qa Kopenaqqa Meac^y i-TPW q k-Tqa HJieq qa pezia. Ot Ta3q (J)opMyjia qonyqaBaMe 
ypaBqeqqe ot BTopq pea 3a qpecMSTaqe qa qpofli.iDKqTeJiqocTTa qa qepqo^a n. 

Ttq KaTO qpq qpqnaraqeTO qa T03q MeTOfl ce peniaBaT pe^qqa aoqMqqTejiqq MaTeMaTqnecKq qpoqeaypq, toM ce 
OKa3a TexqqnecKq TpyaoeMT>K. 3aTOBa qqe q3qon3BaxMe 3a q3CJieflBaqeTO qa TeMqeparypaTa qa BT>3ayxa b qeiqepqTe 
qeroB eMqqpqqeq BapqaqT. H3HqcJi»BaqKq cpe^qqTe CToqqocTq qa TeMqepaTypaTa 3a 1, 2, 3 q qoBeHe ro^qqq, 
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3anoHBaMe ot nocJiejjHHTe rojjHHH b kohto ca H3MepBami TeMnepaTypH h ce BptmaMe kt>m no-paHHHTe. 
H3HHCJi«BaHKH cpe^HHTe ctohhocth Ha MeceHHHTe h roflHniHH TeMnepaTypH 3a T03H nepnofl, nocTeneHHO 
yBenHHaBaMe nepnojja flOKaTO He o6xBaHeM BCHHKHTe ro^HHH, ot kohto HMaMe TeMneparypHH H3MepBaHHa. 
B pe3yjiTaT Ha H3HHCJieHH»Ta 6e H3acHeHO, He b npoqeca Ha ocpejjqaBaqe bt>b BpMKa c qoracaBaqe Ha KpaTKHTe 
(HMamH HHKJiHHeH xapaKTep) BapnaqKH ycTOHHHBOCTTa Ha cpejiHHTe ctohhocth Ha TeivinepaTypaTa HapacTBa. 3a 
hjikoh ot KapcTOBHTe pafioHH (HanpHMep /],o6pocTaHCKH5!T, 3a kohto pa3nonaraxMe c nOHTH 30 tozihihhh 
MHKpoKJiHMaTHHHH Ha6jiKmeHH5i), 6e ycTaHOBeHo, He nacTTa ot BeKOBHST xozt Ha cpe^HOMeceHHaTa ctohhoct Ha 
TeivinepaTypaTa e ^ocTaTMHO ycTOHHHBa. CtmoTaKa, 6e HaiviepeHO, ne roneMHHaTa Ha npoMamTa Ha 

MHKpOKJIHMaTHHHHJIT eJieMeHT t°C HMa aCHO H3pa3eH ITWHnieH XOfl. Cjie^OBaTeJIHO, TOHHOCTTa Ha MHOrorOflHIHHHTe 

cpe^HH ctohhocth, H3HHCJieHH 3a e^HH h cbiqn nepHOfl npe3 pa3JiHHHHTe nacTH Ha ro^HHaTa He e ejjHaKBa. Hmchho 

TOBa 06cT0«TeJICTB0 Tpa6Ba JX& Ce OTHHTa 0C06eHH0 BHHMaTejIHO npH aHajIH3a Ha MHKpoKJiHMaTHHHH flaHHH OT 

nemepHTe h npn (popMynnpaHeTO Ha cbOTBeTHHTe h3bojjh ot CTarHCTHHecKaTa hm o6pa6oTKa. 

3a noJiyHaBaHeTO Ha ycTOHHHBH cpejjHH ctohhocth Ha MHKpoKJiHMarHHHHTe cneneonapaMeTpH, kohto m. noJi3BaMe 
npn KJiHMaTHHHH HHTepnpeTaqHH, TpaSBa j\a ce OTroBopn Ha cjiejjHHa Btnpoc: "CneflBa jih, 3a qanaTa H3CJieflBaHa ot 
Hac TepHTopna Ha Peny6jiHKa EwirapHa, npoJTBJDKHTeJiHOCTTa Ha nepnojja Ha Ha6jiKmeHHS h BJiH3anjHTe b Hero 

KOHKpeTHH rO^HHH JX& 6T>flaT e^HH H CbiqH?" 3a rOJISMH TepHTOpHH, BKJUOHBaiqH MHOrO CTpaHH HJIH orpoMHH 

(KOHTHHeHTajiHH) npocTpaHCTBa TOBa e Hepeajmo h TpyjjHO oSocHOBaHO ot HayHHa rjiejjHa TOHKa. KaKTO e noKa3aHO 
b jiHTepaiypaTa (KDjjhh M., 1968), npn TaKHBa Maiqa6H, KopenaqnaTa Meacjry CbOTBeTHHTe ctohhocth Ha 
MeTeopojiorHHHHTe eneMeHTH e He3HaHHTejma. B TaKT>B cjiynan, Haii-cpaBHHMH ce OKa3BaT He naHHHTe 3a oSiqn bt>b 
BpeivieTO npoaT>JDKHTejiHH hjih kt>ch Ha6nioj]aTejiHH HHTepBanH. OKa3Ba ce, He Haii-cpaBHHMH ca naHHHTe 3a jxtJirH 

peJJOBe OT MHKpoKJiHMaTHHHH Ha6jHOfleHHa, MaKap H BKJIIOHBaniH pa3JIHHHH rOflHHH B Te3H nepnojjH. H TOBa e TaKa, 

3amoTO cpejjHaTa ctohhoct Ha nono6HH penoBe c TaKaBa npoflMXCHTeJiHOCT (20-30 ronHHH!) ce OKa3Ba Haii- 
ycTOHHHBa KaTO napaivieTip. 

4. KnuMaTMHHO KapTorpa4>npaHe 

^lecTO 3a roynaBaHe Ha npocTpaHCTBeHaTa CTpyKTypa Ha MHKpoKJiHMaTHHHHTe noneTa b neiqepHTe h tsxhoto 
B3aHMoaeHCTBHe c BMinHHa npH3eMeH cjioh 3eMHa amoccpepa ce H3non3Ba Merona: "nocTpoaBaHe Ha KJiHMaTHHHH 
KapTH". Te aaBaT npencTaBa 3a reorpacpcKOTO pa3npeneJieHHe Ha pa3JiHHHH MHKpoKJiHMaTHHHH noKa3aTenH (cpenHH 
ctohhocth Ha MHKpoKJiHMaTHHHHTe napaivieTpH, noBTopaeiviocT Ha pa3JiHHHHTe rpanaqHH Ha Te3H napaivieTpH, 
MaKCHMajiHH h MHHHMajiHH ctohhocth, nncnepcHH h np.) TaKHBa KapTH, HMaT cbiqecTBeHa poria npn H3yHaBaHe Ha 
reHe3Hca Ha neiqepHHa MHKpoKJiHMaT. 

KjiHMaTHHecKHTe KapTH Tp«6Ba c jjocTarbHHa CTeneH Ha tohhoct na OTpa3sreaT reorpacpcKOTO pa3npeneJieHHe Ha 
roneMHHaTa Ha MHKpoKJiHMaTHHHHTe napaMeTpn hjih aTMOC(J)epHHTe aBJieqna. ,H,aHHHTe Tpa6Ba m. 6T.aaT o6pa6oTeHH 
no npoqejjypaTa oqncaHa b npejjxojjHHfl pa3jjeji Ha HacToanjaTa pa6oTa. B npoTHBeH cjiyqan H30JiHHHHTe BT>pxy 
KJiHMaTHHHHTe KapTH (H30TepMH, H30XHncH, H3o6apH h ap.) MoraT m. ce OKaacaT HSKJiioHHTeJiHO ae(J)opMHpaHH. ripn 
TOBa, CTaBa ayMa He caMO 3a a6cojnoTHara, ho h 3a OTHOCHTenHaTa tohhoct c kojito ce pa6oTH npn nocTposmaHeTO 
Ha KapTHTe. Ci>iqecTBeH npn TOBa ce OKa3Ba H36opa Ha HHTepBajia, npe3 kohto Tpa6Ba m. ce npeKapBaT H30JiHHHHTe. 
OcHOBeH 3a H36opa ce 5iB5iBa h o6eMa Ha H3xoflHHTe MHKpoKJiHMaTHHHH jjaHHH ot neiqepHTe h neiqepHHTe pafioHH h 
tjixhoto pa3npeaeJieHHe no TepHTopnaTa hm. Pa36npa ce, 5KenaTeJiHO e m. HMa MHKpoKJiHMaTHHHH aaHHH ot neiqepn 
paBHOMepHO pasnojioaceHH no TepHTopnaTa Ha pafioHa, ho H3HCKBaHeTO 3a paBHOMepHO pa3nono5KeHHe Ha o6eKTHTe 
He BHHarn e bt.3mtokho h Heo6xoj]HMO. Ctohhocthtb Ha MHKpoKJiHMaTHHHHTe eneMeHTH b cneJieoaTMOC(j>epaTa 
3aBHcaT ot reorpa(J)CKaTa ninpHHa, BHCOHHHara Haa mopckoto hhbo, (J)opMaTa h HaKJioHa Ha pene(J)a, cnMHeBaTa 
eKcno3Hqna no CKJioHOBeTe Ha MacHBa h OTBopa Ha neiqepaTa, xapaKTepa Ha pacTHTejmaTa noKpHBKa, 6jiH30CTTa j\o 
MopeTO h ronaMH bojjhh 6aceHHH, a TaKa cbiqo h ot aTM0C(j>epHaTa qHpKyjiaqna b pafioHa. Bchhkh Te3H (J)aKTopH 
chjiho ycnTOKHaBaT npeKapBaHero Ha H30JiHHHHTe, tbh KaTO HHBaTa Ha TaxHOTO BJinaHHe BT>pxy napaMeTpHTe Ha 
cneneoKJiHMaTa e pa3JiHHHO. Ejjhh ot Tax OTpa3aBT o6iqHTe 3aKOHOMepHOCTH npn pa3npeaeJieHHeTO Ha 
KJiHMaTHHHHTe eneMeHTH, apyrHTe HocaT noBene hjih no-MajiKO MecTeH xapaKTep. 

CneflBaiqHaT Btnpoc, kohto Tpa6Ba jx& peniHM j\o cbniHHCKOTO noerpoaBaHe Ha KJiHMaTHHHHTe KapTH e 
onpeaenaHeTO Ha BepTHKanHHTe rpajjneHTH Ha CTOHHOCTHTe Ha MeTeoponorHHHHTe eneMeHTH. 3a pa3JiHHHH 
MeTeoeneMeHTH, T03H npo6jieM ce pemaBa HeeaH03HaHHO. B HaniaTa pa6oTa CMe HanpaBHJiH onHT j\a o6pa6oTHM h 
npe^CTaBHM npe3 KapTorpa(J)HpaHe sjxkr MHKpoKJiHMaTHHeH eneMeHT - TeMnepaTypaTa Ha BMjryxa. 
3a nocTpoaBaHe Ha KapTa c H30TepMHTe e Heo6xoj]HMO m. ce 3Hae cpe^HOMeceHHaTa TeMnepaTypa b npHBXojjHHTe 
nacTH h 30HaTa Ha KOHCTaHTHHTe TeMnepaTypH npn pa3JiHHHH HajjMopcKH bhcohhhh. BjinaHHeTO BT>pxy 
TeMnepaTypaTa Ha penecjfflHTe (J)opMH Meacjry kohto e pa3noJi05KeH OTBopa Ha nenjepaTa Moace m. Q"bjxs ot cbnina 
nopa^tK, KaKBOTO e h BJinaHHeTO Ha Ha^MopcKaTa BHCOHHHa. Oco6eHHO aKO CTaBa Binpoc 3a ce30H "3HMa" h 
npeo6jiajjaBani aHTHqHKJioHajieH THn BpeMe Ha noBtpxHOCTTa Ha KapcTOBHa MacHB. 

TaKa HanpHMep, Ha <I>Hr. 1 e npejjCTaBeHa cxeMa Ha nnaHHHCKa Bepnra, KaTO npn TOBa tohkhtc A, B h C neacaT Ha 
ejjHa h CT>ma HajjMopcKa BHCOHHHa. ToHKa A o6ane, ce HaMHpa Bi>pxy nnaTOBHjjHa nacT Ha penecpa, t. B BT>pxy 
CKJioHa, a t. C - b nnaHHHCKa KOTJioBHHa. Cpe^HHTe MeceHHH TeMnepaTypH b Te3H tohkh me 6T>aaT pa3JiHHHH. ripe3 
3HMaTa Han-MajiKaTa pa3JiHKa b TeMnepaTypHTe Ha e^Ha ycnoBHa TOHKa, pa3noJioaceHa b cpaBHHTejiHO HHCKa 
no3Hqna cnpaMO TpHTe iqe d^ae c Ta3H b t. B. ToBa e TaKa, tt>h KaTO, xnajjHHa BT>3jryx me 3anoHHe m. ce njn>3ra 
Haaony no CKJioHa h me ce 3aMecTH ot no - TonM BMjryx HjjBaiq ot CBoSojjHaTa aTMOcipepa. B t. A (BT>pxy nnaTOTo) 
TeMnepaTypaTa me e no-HHCKa, ot kojikoto b t. B, ti>h KaTO CTOKa Ha oxnaacaaniHa Bi>3J]yx TyK e no-3arpyj]HeH. Han- 
ronaMH iqe 6i.j]aT pa3JiHHHaTa b t. C, tt>h KaTO b nnaHHHCKHTe kotjiobhhh ce HaTpyma h 3acToaBa ronaMO 

KOJIHHeCTBO CTyjjeH BT,3JjyX. 
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ITpH nocTposmaHe Ha KJiHMaTHHHH KapTH onpeflenaHeTO Ha BepTHKajmnTe rpa^neHTH e Heo6xoflHMO 3a fla 
npecivieTHeM Ha^MopcKaTa BHCOHHHa Ha e^Ha hjih apyra H30TepMa. (hjih HaKaKBa apyra h30Jihhh» - TeMnepaTypHa 
cyMa, 6pofi ^hh c TeivinepaTypa no BHCOKa ot HaKaKBa rpaHHHHa h np). IToHaKora 3a Ta3H qen ce H3non3Ba pa3JiHKa b 

TeMnepaTypHTe OT flBe H3MepBaqna B MHKpOKJIHMaTHHHH CTaHI]HH, HaMHpaillH Ce B nemepH C pa3JIHHHH Ha^MOpCKH 

bhcohhhh. OTHHTaHKH bchhko, Ka3aHO no-rope 3a BJiHflHHeTO Ha pene(J)HHTe (J)opMH Btpxy TeivinepaTypaTa, npn 
no^Sopa Ha KOHKpeTHH cneJieoo6eKTH kohto me BJia3aT b npeflCTaBHTenHara H3Ba^Ka Tpa6Ba j\a npoaBaBaivie 
H3BecTHa npeana3JiHBOCT. ITpaBHJiHHTe rpa^neHTH ce noJiyHaBar ToraBa, KoraTO no-rope n no-flOJiy pa3nanoaceHHTe 
cneJieoo6eKTH ce HaMnpaT b e^HaKBH pejie(j>HH (jjopjvm: n asaTa OTBopa Ha nemepn ce HaMnpaT Bi>pxy ckjioh, Bi>pxy 
nnaTO, b KOTJioBHHa, c e^HaKBa conapHa eKcno3nqna. IToJiyHeHHTe b Te3n ycnoBna TeMnepaTypHH xapaKTepncTHKn 
me 6i.flaT xapaierepHH 3a mnea Tnn pejiecj) n CBi>p3aH c TOBa KJiHMaT. Bt>b BpMKa c TOBa Tpa6Ba m. npeKapaMe 
H30JiHHHHTe Btpxy KapTaTa Ha cbOTBeTBamnTe Ha^MopcKH Bnco^nHH. 

Ha npaKTHKa He BHHarn MoraT j\& ce HaiviepaT no^xoflaiqo pa3nojioaceHH neiqepn Ha pa3JiHHHH Ha^MopcKH bhcohhhh, 
pa3noJi05KeHH b noflxoflaiqo-eflHaKBH penecjfflH 4>opMH. Eto 3amo, H3HHCJiaBaHeTO c T03H cnoco6 Ha rpa^neHTHTe He 
ce OTJinnaBa c oco6eHHO BncoKa tohhoct. 

3HaHHTeJiHO no-TOHHO n o6eKTHBHO Moace m. ce onpe^ejin BepTHKajmnaT rpa^neHT Ha TeivinepaTypaTa, aKO 3a qejrra b 
H3CJieflBaHeTO bkjiiomhm He OT^ejmH ^bohkh nemepn, a no-roJiaMO KOJinqecTBO H3CJieflBaHH o6eKTH. ToraBa Moace m. 
ce nocTpon Kopejiaqnoqqa 3aBHCHMOCT ot BH^a, KaKBaTO CMe npeacTaBnnn b njnocTpaqnHTe. ITo xopn30HTajiHaTa oc 
ce HaHaca cpe^HaTa MeceHHa TeivinepaTypa b npnBxoflHHTe nacTH Ha neiqepaTa nun Ta3H ot 30Hara Ha KOHCTaHTHHTe 
TeivmepaTypn Ha BWflyxa, a no BepraKajmaTa - Ha^MopcKaTa BnconnHa Ha OTBopa Ha neiqepaTa. Ocpe^HeHaTa jiHHHa 
ko»to Moace m. ce npeKapa OKOMepHO b noneTO Ha anarpaiviaTa hh aaBa BepTHKajmnaT rpa^neHT Ha TeivinepaTypaTa. 
OTKJioHeHneTO Ha OT^enHH tohkh ot jiHHHflTa ce o6ycJiaB« ot noKajiHHTe ycjioBHfl okojio BceKH OTBop Ha neiqepa n 
He Tpa6Ba j\& ce pa3npocTpaHaBa Btpxy qennaT H3ynaBaH ot Hac KapcTOB panoH. Ako Te3H OTKJioHeHHa CTaHaT MHoro 
ronflMH, e Heo6xoflHMO jx& nocTponivi caivio 3a Te3H tohkh oxaejma anarpaivia n jx& npecivieTHeivi BepTHKajmnaT 
rpa^neHT Ha TeivinepaTypaTa 3a KOHKpeTHaTa noflTepHTopna Ha royqaBaHHaT KapcTOB panoH. 
5. 3aKniOHeHkie 

B 3aKJiKJHeHne, e Heo6xoflHMO m. ce no^HepTae, He H3CJieflBaHH«Ta Ha neiqepHHjrr MHKpoKJiHMaT n HeroBaTa 
eBOJHoqna bt>b BpeMeTO e H3KJiK>HHTejmo Baama 3aaaHa "Ha ^eqa". Ot Te3H ot Tax, b kohto ce H3noji3BaT ^aqqn, 
noJiyqeHH ot perynapHH mhkpokjihmthhhh Ha6jnoaeHna uojx 3eMaTa, Moace m. ce nojiyra oco6eHHO iqaTejmo 
KapTorpa<J)HpaHe Ha H3yHaBaHHTe ot Hac MHKpoKJiHMaTHHHH napaivieTpn. 
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Pe3K>Me 

H3cneABaHO e M3MeHeHneTO Ha TeMnepaTypaTa Ha Bt3flyxa b neTkipki 6naroycTpoeHM neinepn b 
B^brirapkifl (<p=42.50°, /\=25.30°) b 3aBMCMMOCT ot npoMeHMTe b KriMMaTa, cjrbHHeBaTa v\ reoMarm/iTHa 
aKTMBHOCT, 3a nepnofl ot 36 roflMHM (1968 - 2003). M3non3BaHM ca eweAHeBHMTe o6eAHM M3MepBaHMfl b 
nemepMTe JlefleHMKa, C"beBa flynKa, CHe>KaHKa v\ YxnoBMLia. TeMnepaTypMTe b 3oHaTa Ha KoHCTaHTHitTe 
TeMnepaTypM (3KT) ca cpaBHeHM c TeMnepaTypaTa Ha noBtpxHocrra, peri/iCTpi/ipaHa ot 
MeTeopojiorMHHMTe CTaHU,MM, HaMMpamM ce Hati-6nki30 flo nemepMTe - bi,b Bpaqa. JloBen, nemepa v\ 
Cmojwh. 3a cpaBHeHkie ca M3cneABaHM ome v\ nemepMTe XaHceH, MnA"bri v\ TkiMnaHoroc ot Hau,MOHanHMH 
naMeTHMK nemepa TMMnaHoroc, maTa K)Ta, CALU (<p=40.27°, ^=111. 43°). 

HaMepeHo e, ne Kopenau,MHTa Me>KAy TeMnepaTypaTa Ha B"b3Ayxa v\ 6poa Ha CjrbHHeBMTe neTHa e no- 
Ao6pa, otkojikoto Ta3M Me>KAy TeMnepaTypaTa v\ Apmax MHAeKca; ne t°3KTe no-CKopo CB"bp3Ha c n"bpBMfl 
nMK b reoMarHMTHaTa aKTMBHOCT, komto ce acounupa c KpaTKOTpaMHaTa cjrbHHeBa aKTMBHOCT 
(KopoHanHki M36yxBaHM5i Ha cjrbHHeBa Maca), otkojikoto c BTopmi, komto e no-BMCOK v\ ce CB"bp3Ba c 

B"b3CTaHOB51BaU4MTe Ce BMCOKOCKOpOCTHM nOTOL|M OT KOpOHaflHMTe AynKM. 

MAeHTMCpMUiMpaHM ca TeHAeHUiMM Ha HaMariflBaHe Ha TeMnepaTypaTa Ha B"b3Ayxa B"bB bcmhkm 
M3cneABaHM 6naroycTpoeHM nemepM (b B"bnrapna v\ CALU,), ocBeH 3a JleAeHMKa, kohto e neAeHa nemepa. 
06paTHO Ha TOBa e MAeHTMCpMU,MpaHa TeHAeHU,Mfl Ha yBejiMHaBaHe Ha TeMnepaTypaTa Ha noBtpxHOCTTa, 
n3MepeHa ot MeTeoponorMMHMTe CTaHUiMn 6nn30 ao nemepMTe b B"bnrapnsi v\ HaMarmBaHe Ha 
TeMnepaTypaTa Ha noBtpxHocrra b paMOHa Ha nemepHaTa CMCTeMa TMMnaHoroc, CALU,. Mo>Ke Aa ce 
HanpaBU 3aKnhOMeHkie, Me TeHAeHU,MMTe b M3MeHeHneTO Ha TeMnepaTypaTa Ha noB"bpxHOCTTa 3aBHcn ot 
KriMMaTMMHaTa 30Ha, b kohto ce Harviupa nemepaTa m, ne HfiMa jicho M3pa3eHa Bp"b3Ka Me>KAy 
TeMnepaTypMTe B"bTpe v\ BtH ot nemepaTa. 

KnhOMOBM AyMki: riem,epi/i, KJiMMaT, cjrbHHeBa v\ reoMamMTHa aKTMBHOCT, nemepHa aTMOccpepa, 

MMKpOKJIMMaT 

Abstract 

The atmosphere of caves is generally included in the processes that happen in the external 
atmosphere. Circulation of the air in caves is a fragment of the most general circulation of the air in the 
atmosphere. Even such conservative media as the air volumes of karst caves response to the variations 
of climate and solar and geomagnetic activity. 

Cave air temperature response to climate and solar and geomagnetic activity for four show caves in 
Bulgaria (latitude ^=42.50°, longitude ^=25.30°) have been studied for a period of 36 years (1968 - 2003). 
Everyday noon measurements in Ledenika, Saeva dupka, Snezhanka and Uhlovitsa cave have been used. 

Cave temperatures in the zone of constant temperatures (ZCT) are compared with surface 
temperatures recorded at meteorological stations situated near about the caves - in the towns of Vratsa, 
Lovech, Peshtera and Smolyan, respectively. 

The Hansen cave, Middle cave and Timpanogos cave from the Timpanogos Cave National Monument, 



40 



HayneH cuMno3uyM "80 aoduHu opaaHU3upaHa cneneonoaun e B^mapun" - 22 Mapm 2009 - Cocpun 



Utah, USA have also been examined for comparison (latitude <p=40.27°, longitude /\=111.43°). 

It has been found that the correlation between cave air temperature time series and sunspot number is 
better than that between the cave air temperature and Apmax indices; that t°zcT is rather connected with 
the first peak in geomagnetic activity, which is associated with transient solar activity (CMEs) than with 
the second one, which is higher and connected with the recurrent high speed streams from coronal 
holes. 

Decreasing trends in the air temperatures of all examined show caves have been identified, except for 
the Ledenika cave, which is ice cave. The well known mechanism of cooling is clearly expressed - the dry 
surface air lowers the temperature of the cave air and the drier air evaporates water from the cave 
environment, which further cools the cave. 

On the contrary, increasing trends in the air temperatures on the surface, measured at the 
meteorological stations near about the show caves in Bulgaria have been identified. The trend is 
decreasing for the Timpanogos cave system, USA. It can be concluded that surface temperature trends 
depend on the climatic zone, in which the cave is situated, and there is no apparent relation between 
temperatures inside and outside the caves. 

Our results can help in studying heat exchange between the surface and subsurface air and its 
influence on cave ecosystems. 

Keywords: Caves, climate, solar and geomagnetic activity, cave atmosphere; microclimate 

1. Introduction 

Most of the Earth's atmospheric mass resides below about 15 km, in the troposphere. It contains 75% of atmosphere's 
total mass and the most of the atmosphere's water vapour. On the bottom of troposphere is the surface of the Earth. But 
inside the mountains, beneath the surface - in caverns, great air masses are moved, which are also from the troposphere. 

Solar irradiance is the ultimate source of the energy that powers the climate system and enables the biosphere. Climate 
varies in response to both anthropogenic and natural forcings, as well as from internal oscillations. 

Caves are usually developed in karst massifs - a special type of landscape that is formed by the dissolution of soluble 
rocks, including limestone and dolomite. That is why karst more faithfully preserves a record of environmental changes than 
most other geological settings. Karst systems are composed from three main zones: heterothermic zone near the surface, 
unsaturated transitional zone and zone of the constant temperatures (ZCT), which secure the heat and humidity transport from 
and towards the cave atmosphere. Air, water and rock temperature tend to equilibrium in each zone. Therefore, heat exchange 
between air, water and walls is the dominant process acting in all three zones. 

In order to know what environmental changes may be due to human activities, it is necessary to identify those arising 
from natural causes. It is important to investigate the response of the zone of constant temperatures (part of caves with the 
most stable microclimatic parameters) to solar and geomagnetic activity. As the air movement is the most significant agent 
for transmission of external climate influence inside the caves, it is also interesting to compare the course of the cave air 
temperature with that of the surface temperature. 

2. Cave weather and climate 

The weather in cave can be defined as the present state of the atmosphere in an area with respect to heat, wind, pressure, 
and moisture. Heat is the most important since changes in heat quite often bring changes in the other parameters. Weather on 
the surface is driven by the Sun, which heats some areas of the Earth more than others. Temperature differences lead to 
pressure differences, which lead to winds and precipitation. Heat exchange is the most important factor for changes in the 
weather of a dark sunless cave. Significant amounts of heat can enter a cave in four possible ways: from the overlying rock, 
from the underlying rock, from air flowing into the cave or from water flowing into the cave. Not only does inflowing air 
affect cave temperature, but it is also affects cave humidity. Natural cave humidity is about 95-100%. Cold air is usually dry, 
and when it enters the cave environment and warms it becomes even drier. Some areas could reach humidity as low as 60%. 
The drier air evaporates water from the cave environment, further cooling the cave since evaporation requires large amount 
of heat. 

The greatest harm to the cave itself may come from the evaporation, which takes place in the winter when rising 
barometric pressure forces this colder, drier air into the cave. Many of the cave's speleothems are directly dependent on the 
amount of water available. Stalactite growth may be slowed or even stopped because of the less dripping water. Mineral 
deposits in the cave also reply on the stability of the cave environment. Unnatural changes can affect the mineral's growth, 
crystal structure, and even the type of mineral deposits (Hill & Forti 1997). Aragonite (in the form of popcorn or frostwork) 
tends to form in preference to calcite in areas with high evaporation rates. The cave fauna has adapted to living in a stable 
environment that does not undergo many fluctuations. Even the smallest temperature changes can have dramatic impacts. 

Most caves exhibit enough variations of the temperatures and humidity during periods of extreme temperature 
fluctuations on the surface and warrant serious investigation (Bramberg 1973; Davies 1960; Nepstad & Pisarowicz 1989). 
Although temperature readings within many show caves have been taken, little research has been conducted to determine 
what effects the modifications and human presence in the cave are having on the cave climate and environment. 

3. Experimental data 

We used the data of four show caves related to a 36 year period (1968 - 2003). Those caves are situated at different 
altitude and geographic latitude. 

The caves were formed in the limestone around 400 000 years ago. 
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Air temperature in the ZCT is daily measured, at noon, by mercury thermometers with an accuracy of 0.1 °C. Everyday 
data have been averaged and monthly and yearly mean values of the air temperatures have been derived (Stoev & Stoeva 
2002). 

Data for the air temperature outside the caves have been taken from meteorological stations situated near about the caves: 
in the towns of Vratsa (Ledenika cave), Lovech (Saeva dupka cave), Peshtera (Snezhanka cave) and Smolyan (Uhlovitsa 
cave), National Institute of Meteorology and Hydrology, Bulgarian Academy of Sciences, Sofia. 

Timpanogos Cave National Monument protects three interlinked limestone caverns - Hansen Cave (elevation 1920m), 
Middle Cave, and Timpanogos Cave. The caves are relatively new - they were formed along fractures in the limestone 
around 200 000 years ago and are still actively changing. 

The temperatures in Hansen Cave, Middle Cave, and Timpanogos Cave (Carmell Falls and Lower Passage) have been 
taken from the Western Regional Climate Centre ( http://www.nps.gov/tica/RJvIweb/MonitoringData.html ). For the 1991- 
2000 period data were collected every 2 hours by a Campbell Scientific network. The annual average temperatures on the 
surface, for the same period of 36 years (1968 - 2003) have been taken from the Timpanogos Cave Station, UTAH (428733). 

Mean annual Sunspot Number and Apmax indices have been taken from the National Geophysical Data Centre, Boulder, 
CO. 



Uhlovitsa Cave 




Air temperatures in the zone of constant temperatures 


(ZCT) 


and Ap max index 




6,2 














CJ 


-<^- ZCT temperature 1 


- 


40 


. 


-■— Ap max index |\ ■ 






g 6,0 




35 


5 












n - 


30 | 


& 5,8 






3 


B 




4 


25 a 


E-i 






E 
20 o- 


a s - 6 




if* 










1 5,4 




1 


15 | 






q 


| 




- 


10 < 


a 5,2 








S 








5,0 













1965 1970 1975 1980 1985 1990 1995 


2000 2005 


Time, Years 





Fig. 2. Mean annual air ZCT temperature (o) versus 
annual Apmax indices (m) for the 1968 - 2003 

4. Methods of analysis 

In order to assess trends in the examined air temperatures, linear regression is applied. 

Seasonal fluctuations of the mean annual air temperature in the ZCT of the caves have been identified by Fourier 
analysis, which could be applied as the time series is with equally spaced values. The same analysis has also been applied for 
the Sunspot number and Apmax indices (representatives of the solar and geomagnetic activity) for the same period of data 
available. 

Seasonal patterns of both the air temperatures in the ZCT in every cave, and Sunspot number and Apmax indices have 
been examined via autocorrelograms. 

In order to uncover the correlations between air ZCT temperatures in the caves and solar and geomagnetic activity, cross- 
spectrum analysis has been applied. 
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Fig. 1. Mean annual air ZCT temperature (o) versus 
Mean annual Sunspot Number (m) for the 1968 - 
2003 period, for the Uhlovitsa cave, Bulgaria. 

5. Results and discussion 

• The air ZCT temperature and Sunspot number or Apmax indices for the period of 36 years, for the caves Saeva 
dupka, Snezhanka, Ledenika and Uhlovitsa are simultaneously presented as two dimensional scatterplots obtained by using 
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the programme STATISTICA. The curves are very similar and some of them are mutually shifted. Here we show plots only 
for the Uhlovitsa cave (Fig. 1 and 2). All the maxima in the temperature coincide or lag the respective Sunspot or Apmax 
maxima by a period of 1-3 years. t° ZCT is rather connected with the first peak in geomagnetic activity, which is associated 
with transient solar activity, i.e., coronal mass ejections (CMEs) than with the second one (Fig. 2), which is higher and 
connected with the recurrent high speed streams from coronal holes (Webb 2002). 

By the Fourier analysis we have uncovered two recurring cycles in the temperature time series for the four caves - with 
a period of about 10 years, and a small one - about 5 years. 

The 10 year periodicity coincides with the mean cycles of solar and geomagnetic activity. 

The cycle with a period of 5 years in the yearly mean air temperature in the ZCT of the examined caves coincides with 
that found by Komitov (1986) and Valev (1989) for the yearly mean and minimal temperatures in Bulgaria, respectively. 

Autocorrelation functions show that the periodicities in the examined period are of 10 years in the time series of ZCT 
temperatures of Saeva dupka, Snezhanka and Ledenika cave as well as of the Sunspot Number. For the Uhlovitsa cave the 
periodicity is 1 1 years and for the geomagnetic activity it is 9 years. 

It has been found by cross-spectrum analysis that the correlation between temperature time series and sunspot number is 
closer than that between the cave air temperature and Apmax indices (Stoeva et al. 2004). 

We can compare altitudes, periodicities in the t° ZCT , phase shifts of the temperature and sunspot time series, and 
correlation coefficients obtained for the studied caves (Table 1). 

Table 1 



Cave 


Altitude, m 


Periodicity in t° ZCT , 
Years 


Phase shift, Years 


Correlation coefficient 
at 0.05 level of stat. sign. 


Saeva dupka 


320 


10 


3 


r = 0.8253 


Snezhanka 


540 


10 


1 


r = 0.7292 


Ledenika 


1260 


10 





r = 0.7172 


Uhlovitsa 


1480 


11 





r = 0.8021 



The course of the air ZCT temperature and the surface temperature recorded at meteorological station situated near about 
the respective cave have been investigated for a period of 36 years, for the caves Saeva dupka (Lovech ), Snezhanka 
(Peshtera), Ledenika (Vratsa) and Uhlovitsa (Smolyan, Fig. 3), Bulgaria. Temperatures in the Hansen Cave, Middle Cave, 
and Timpanogos Cave (Carmell Falls and Lower Passage, Fig. 4) have been plotted for the 1991 - 2000 period. Mean annual 
surface temperatures of the Timpanogos region for the same period of 36 years (1968 - 2003) used for Bulgarian caves have 
been also studied. 
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Fig. 3. Mean annual air ZCT temperature (o) versus 
Mean annual surface temperature (m) recorded at 
meteorological station situated near about the the 
Uhlovitsa cave (Smolyan), Bulgaria, for the 1968 - 
2003 period. 

Decreasing trends in the air temperatures of all the examined caves have been identified, except for the Ledenika cave, 
which is an ice cave. On the contrary, increasing trends in the air temperatures on the surface, measured at the meteorological 
stations near about the caves, have been identified. This is in accordance with increasing trends in the extreme temperatures 
in Southern Bulgaria (Uhlovitsa cave), during the 1931-2000 period and expectations for wormer climate (Tsekov 2002). But 
caves are situated in different climatic zones - Temperate Continental (Ledenika and Saeva dupka), Ttransitional and 
Continental (Snezhanka), and Continental and Mediterranean (Uhlovitsa) (Geography of Bulgaria, 2002). Timpanogos Cave 
System is in a zone with wet continental climate. We have discussed that increasing or decreasing trends exist in absolute 
minimum or maximum temperatures in different climatic zones. For the Ledenika and Saeva dupka caves (Temperate 
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Continental climate) the absolute minimum temperatures increase and absolute maximum temperatures decrease (Valev, 
private communication). For the Timpanogos region decreasing temperature trend has been identified. 

Cave temperature decrease could be explained with the fact that the examined caves are show caves. Because of the 
greater open entrances and artificial passages they experience greater volume of airflow than the other caves. The dry surface 
air lowers the temperature of the cave air and the drier air evaporates water from the cave environment, which further cools 
the cave. The same mechanism of cooling has been previously noted at Lehman Cave (Stark 1969), at the Greenbrier 
Caverns (Cropley 1965) and at Wind Cave (Nepstad & Pisarowicz 1989). 

6. Conclusion 

Cave air temperature response to climate and solar and geomagnetic activity have been studied for the period of 36 years 
(1968 - 2003), for four show caves in Bulgaria. The mean annual air temperatures in the zone of constant temperatures t° ZCT 
have been compared with the mean annual surface temperatures. Temperatures in Timpanogos cave system, Utah, USA have 
been examined for comparison. 



Timpanogos CaveAirtcmpcraturc, °C 
Carmell Falls- 125,4182-0,0588*x 
Lower Passages = 1 18,507-0,0556*x 




1991 1993 1995 1997 1999 2001 

1992 1994 1996 1998 2000 



Fig. 4. Air temperatures in the Timpanogos cave 
(Carmell Falls (A) and Lower Passaee (ml). Utah. 

• The correlation between temperature time series and sunspot number is closer than that between the cave air 
temperature and Apmax indices. 

• t° ZCT is rather connected with the first peak in geomagnetic activity, which is associated with transient solar 
activity, i.e., coronal mass ejections (CMEs) than with the second one, which is higher and connected with the recurrent high 
speed streams from coronal holes. 

• Decreasing trends in the air temperatures of all examined show caves have been identified, except for the Ledenika 
cave, which is ice cave. The dry surface air lowers the temperature of the cave air and the drier air evaporates water from the 
cave environment, which further cools the cave. 

• On the contrary, increasing trends in the mean annual surface temperature recorded at meteorological stations near 
about the caves in Bulgaria have been identified. But for the Timpanogos cave system, USA the trend is decreasing. Surface 
temperature trends depend on the climatic zone, in which the cave is situated. 

• There is no apparent relation between temperatures inside and outside the caves. 

This work can contribute to studying the mechanisms of heat transport in the subsurface and calibration of long period 
climatic data read from speleothems and deposits in caves. It is an example of how the cave and its fragile ecosystem depend 
on the cave climate changes. 

Aknowledgements: We are grateful to Bulgarian Federation of Speleology, Sofia for being allowed to use the cave air 
temperature data and to T. Tasheva for providing the surface air temperature data. We thank D. Valev for the helpful 
discussions. 
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Pe3K>Me 

B flOKnafla ca npeflCTaBem/i KOMnneKCHMTe apxeoacTpoHOMnnecKM M3cneflBaHMfl Ha nemepHOTO 

CBeTHJiMne ..TaHrbpA'bK Kan". l~loKa3aHH ca cneuikianHMTe acTpoHOMMHecKM opneHTaL4MM Ha M3KycTBeHO 

floo6pa6oTBaHaTa neutepa b nMHMaTa Ha MepnAHaHHMTe KyriMMHauiMM Ha Cm>HL|eTO. 

M3cneABaHM ca Mopcf)OMeTpMHHMTe xapaKTepMCTMKM m ca flMCKyTkipaHM reofle3MHHMTe napaMeTpM b 

KOHTeKCTa Ha acTpoHOMMHecKaTa v\ eKcnnoaTaLtkin b npancTopMMecKaTa enoxa. CneuikianHMTe 

acTpoHOMMHecKM a3MMyTM m aKycTMHHM peBep6epai4MM ca MHTepnpeTkipaHM b paMKMTe Ha MOflen Ha 

CBeTkirmine, nocBeTeHO Ha BeriMKaTa BorMHa - MaPiKa. C noMOU4Ta Ha apxeoacTpoHOMnnecKM MeTOflM ca 

onpefleneHM nepMOflMTe Ha cJjyHKUiMOHMpaHeTO v\ b paMKMTe Ha 2000 - 1000 r. np. Xp. 

KniOHOBM flyMM: apxeoacTpoHOMi/in, neutepHM CBeTmiMUia, aKycTMMHa peBep6epai4Mfl, KynTOBi/i neuiepn, 

cneneoapxeonorna 

Abstract 

During a complex archaeoastronomical expedition the basic morphological elements of Tangarduk Kaya 
horizontal cave, placed near the village of llinitsa, Kardgali district are mapped and documented. A 
geodetic plan is made with an angle accuracy of 6 arc seconds and linear precision of 0,01 m. The 
different parts of the cave are formed after natural processes of carst formation and human activity. They 
are estimated by geomorphological analysis. The astronomical azimuth of the cave's main axis is 
A=15°08'12" and the entrance projection coinsides with it at noon. At the level of the cave gallery floor the 
entrance aperture is widened and its vertical section is in the form of phallus if they see from the inside 
outwards. The end of the gallery is obviously altar formed as vulva. There are two cupolased zones in the 
gallery as well where amplifying of the sound and long acoustic reverberation in the lower frequences of 
the sound spectrum are registered. The archaeoastronomical investigations show that Tangarduk Kaya 
cave sanctuary could be connected with the cult of the Great Goddess-mother. In the period between 
1000 B.C. and 2000 B.C. the projectionof the entrance aperture during the winter solstice reached 0.4 m 
from the base of the altar. Besides, this cave sanctuary could be used for determining of the year's 
duration and its beginning, with enough accuracy. 
Key words: arheoastronomy, cave sanctuary, acoustic reverbation, cult cave, speleoarchaeology 

1. BtBefleHkie 

ApxeoacTpoHOMJWTa H3VHaBa apxeonorHHecKHTe naivieTHHqH ot apeBHOCTra KaTO >khbh CBH^eTeJiCTBa 3a 
onpe^eJieHH no3HaHH« Ha apeBHHTe Hapo^H 3a He6eTo h He6ecHjrre aBJieHna. 3amo flpeBHHjrr HOBeK e Ha6jiicmaBaji He6eTo? 
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CnrypHO e, He qpqqqqara e BMxqiqeqqe, CTpeivieac kt>m no3HaHne q qpaKTqqecKq qyayqi - q3MepBaqe Ha BpeMeTO q 
opHeHTHpaHe. 

ApxeoacTpoHOMHSTa npaKTHHecKH qpqcbCTBa qpq bchhkh BqjjoBe apxeanorqqecKq qaMeTqqqq, Maicap q b 
pa3JiHHHa CTeneH. Hafi-3HaHHMa qqcjropMaqqfl hoc»t KyjiTOBHTe MecTa q norpe6ajiHHTe KOMqjieKcq. ToBa e 3aKojjqpaqo b 
apxHTeKTypaTa, BeiqecTBeqqa MaTepqan q HeroBOTO pa3npeaeJieHHe no qjionrra Ha naMeTHHKa. BceKH ot BH^OBeTe 
apxeonorHHecKH naMeTHHqH OTpa35ma ejjqa hjih jrpyra CTpaHa Ha 6nTHeTO Ha HOBeuiKHTe KOJieKTHBH, qaMqpaiqq ce b Tscqa 

3aBHCHMOCT OT npHpO^O-KJIHMaTHHHHTe yCJIOBHS, CejICKOCTOnaHCKHTe fleHHOCTH, HHBOTO Ha pa3BHTHe Ha coqHajmo- 

HKOHOMHHecKHTe OTHonieHHa, Mqpomefla h t. h. B CHCTeMaTa Ha npe^CTaBHTe 3a o6Kpi,5KaBaiqq5i cb»t BCflKa CTpaHa Ha 
acHBOTa HMa CBoe mscto: noceneHHe - 3a acHBHTe, rpo6HHqa - 3a MtpTBHTe, CBeTqjiqiqe, Kb^eTO ce e ocbiqecTBflBaji "np«K 
KOHTaKT" c 6ora, qaii-Beqe qpe3 acepTBoqpqqoineqqe. 3aTOBa apxeoacTpoHOMHHecKHTe H3cneflBaHHa Ha apxeoJiorHHecKHTe 
o6eKTH ca Hepa3pHBHa qacT ot KOMqjieKcqqa noflxofl kt>m q3yqaBaqeTO Ha qcTopqsrra Ha jrpeBqqTe o6iqecTBa (IToTeMKHHa 
T., KDpeBHH B., 1998). 

ITpHMep 3a apxeonorHHecKH o6eKT c acTpoHOMHHecKa opqeqTaqqa e KopqjjopqaTa rpo6HHqa Newgrange b 
Hpnaq^Hfl, KT>aeTO npn H3rpeB cjn>HHeBHTe jtmh, no BpeMe Ha 3hmhoto cnMqecToeqe BJiH3aT npe3 cneqHajiHO H3pa6oTeH 
otbop h ocBeTsmaT qeqTpanqaTa KaMepa (Ruggles C, 1989). Han-BepoaTHO, KoqcTpyKqqsTa Ha rpo6HHqaTa h Te3H 
CJitHHeBH npoeKqHH ca CBi>p3aqq c BflpBaqqsrra 3a TpaqcijwpMaqqfl Ha jryqiara, koato "b KOMqaqqjrra" Ha GrrbqqeTO 
qopa3aBa TtMqqTe chjih b qpqpoflara. 

CKajiHO H3ceHeHHTe xpaMOBe o6hkhob6ho ca pa3nojio5KeHH BT>pxy hjih b mohojihthh CKajiH, H3BHC5maiqH ce qa,n 

MeCTHHS XOpH30HT. OcBeH TOBa, B OKOJIHOCTTa HM BHHarH Ce OTKpHBaT BOJjeH H3TOHHHK H BXOfl KT>M IlOJXieMmm CB»T. 

Pa3noJiaraHeTO Ha CBeiqeqqTe MecTa b ycnoBHsn-a Ha neiqepHa cpe^a e 6hjio o6qqaqqa npaKTHKa b jrpeBqocTTa (Stoev A., 
MuglovaP., StoevaM, 1997). 

2. McTopua Ha OTKpiiBaHeTO Ha nemepaTa „TaHrapfl-bK Kan" 

ntpBOHaHanHHTe CBe^eqqs 3a qajiqqqero Ha neiqepHOTO CBeTHJinme "TaqrapjTLK Kaa" (ryp., LUyM b Kaivrbica) ca 
noJiyneHH ot cneJieoJi03HTe Ha rp. lObpjjxcajiq no ycTHH pa3Ka3H Ha MecTHOTO qaceneqqe. B qpoJTMDKeqqe Ha qeTqpq 
rojjHHH b cpejjara Ha 90-Te roaHHH Ha XX BeK iiojx pt.kobojjctboto Ha M. TyMapoB Te npoyHBaT iqarejmo CKajiHHTe 
KapcTOBH BeHqn, pa3noJi05KeHH no xwiMOBwe qa,n xnaca "EopoBHqa", 6jih30 jxo KOTa "0" Ha A30BHp Kip^acajiH. ITo 
jjnpeKTHH yKa3aHH« ot nacTHpn, Te OTKpHBaT xopH30HTajma neiqepa b Majn>K KapcTOB MacHB c BHCOHHHa okojio 20 - 25 m. 
ITeiqepaTa e KapTHpaHa c reonroKKH KOMnac h poneTKa c tohhoct jxo 1 jrtroBa ceKyqjja h 0,5 MeTpa. OT6eJis3aqo e 
HajiHHHeTO Ha H3KycTBeHO o6pa6oTeHH yqacTiqq b ocHOBHaTa ranepna, KaKTO h hhihh, OTBopq h ManKH CKajiHH 
BjjT>ji6aBaHH« no CTeHHTe h. 

CneJieoJi03HTe 3a6eJifl3BaT qojjqepTaqa opneHTHpaHOCT Ha raaBqaTa oc Ha nemepaTa no HanpaBJieHHeTO ceBep - ior. ITo 
BpeMe Ha KapTHpoBKara, Te ycTaqoBsmaT, He qpoeKqqsrra Ha Bxojja o6pa3yBa CBeTJiHHHO neTHO c npoMeHJiHBa reoMeTpna, 
KoeTO ce JJBH5KH no CTeHHTe h no^a Ha neiqepaTa chhxpohho c jjeqoqoiqqoTO jjBHaceHHe Ha CnraqeTO qo qe6ecqaTa c<j>epa. 
B jjoqMqeqHe, Te 3a6ejra3BaT, He HeroBaTa MaKCHMajiHa jTMDKqqa ce o6pa3yBa no nna^He h e HaconeHa no jTMDKqqaTa Ha 
raaBHaTa h oc. M. TyMapoB CHCTeMaTH3Hpa jjoKyMeqTaqqsrra h a npe^aBa b TjiaBHaTa KapTOTeKa Ha nenjepHTe Ha 
EwirapcKaTa (J)eflepaqH« no cnejieojiorna. B HeroBaTa HH(J)opMaqHfl ce OT6eJi»3Ba, He e Heo6xoj]HMO no-o6cTOHHO 
npoyHBaHe Ha opneHTaqHflTa h aKycTHKaTa Ha nenjepaTa. 

3. reofle3MMHO npoyHBaHe v\ Mopcponoriifl Ha neinepaTa „TaHrapfl-bK Kan" 

B nepnofla Ha neTHHTe Meceqn Ha 2000 - 2001 r. 6axa opraHH3HpaHH eKcnejjnqHH ot AcTpoHOMHHecKa 
o6cepBaTopH» "K3. TarapHH", CTapa 3aropa j\o panoHa Ha rpajx Kipaacann h MoMHHJirpaa. L[eJiTa Ha TpynaTa no 
apxeoacTpoHOMHfl 6e m ce H3CJieaBa opneHTaqHaTa h bt>3mo5khoto acTpoHOMHHecKO npeflHa3HaHeHHe Ha CKajiHHTe 
CBeTHJiHiqa b pernoHa. 
Ouz. 1 Kapcmoeimm Macue c neufepama "Tamapd-bK Kan". 

Ejjhh ot H3CJiej]BaHHTe o6eKTH 6e neiqepaTa "TaHrapjTLK Kaa", o6pa3yBaHa b o6oco6eH KapcTOB CKaneH MacHB 
((J)Hr. 1), He/janen ot xpe6eTa Ha pnjja "HnHHHqa". 




CKanHTe ca Kpe^HH BapoBHqq, noflJioaceHH Ha chjihoto BJinaHHe Ha eHjjoreHHHTe chjih (TeKTOHCKH jjBHaceHHa). 
ripoqecHTe Ha (J)H3HHecKO h XHMHHecKO H3BeTpaHe ca flOBejiH ^o o6pa3yBaHeTO Ha BxojjHa nacT - yqinpeHa TeKToqcKa 
qeqqaTHHa, b ocHOBaTa Ha kosto HMa ManKH Tepacn. 

Bnocjie^cTBHe, no HanpaBJieHHe Ha ocHOBHaTa TeKTOHCKa nyKHaTHHa e o<j>opMeHa H3KycTBeHa rajiepna c jTBJDKHHa 12 m h 
cpe^Ha qinpHHa 1.5 m. B ocHOBaTa Ha CKanaTa, no qeqqaTHHaTa e H3ceneH chjiho HaKJioHeH Kopnjjop, Bojjeqi ki>m Bxojja qa 
qeiqepaTa. Cera Toil e 3arpyqaq c qpiCT, Bi>pxy kosto ca qoqqKqanq jjBe atpBeTa, a qo pa3Ka3q qa MecTqq xopa "TaM 
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TmKhjxe HMano ctm6h". Ha hhboto Ha ncwa Ha nemepHaTa rajiepna bxcwhhjit otbop e yinnpeH b ocHOBaTa ch h HeroBOTO 
BepTHKajiHO ceneHHe, rae^aHO OTBtTpe HaBM HMa (J)ajiHHecKa (j>opMa. JIsBara Tepaca npn Bxcwa Ha nemepaTa e c h3tohho 
H3Ji05KeHHe h b ropHaTa ch nacT HMa ase H3KycTBeHO H3aM6aHH hhihh ((J)Hr.2). /],'bHOTO Ha nemepaTa OHeBH^HO e OJiTap, 
o(J)opMeH KaTO ByjiBa ceneHHe, TaBaHM Ha kohto e c acho H3pa3eHa Kynojioo6pa3Ha (j>opMa (<J)Hr.3). Bib (J)OKycHTe Ha 
KynonHTe ce perHCTpnpa ycnjiBaHe Ha 3Byica h npcwbJDKHTeJiHa peBep6epanHfl (3aTHXBaHeTO Ha 3Byica b 3aKpHTH 
noMemeHHfl, cnea npeicpaTSBaHe fleHCTBHero Ha H3TOHHHKa Ha 3Byica). MaKCHMyivrbT Ha ycnjiBaHeTO h BpeMero Ha 
peBep6epaqH5i ca b o6jiacTra Ha HHCKHTe 3ByKOBH necTOTH. 





<I>uz. 2 Bxodua uacm ua neiifepama "Tamapd-bK kcih" - 
yuiupena mexmoHCKa u,enHamuHa. 



Ouz. 3 flwo ua neuiepama, 
ofpopueno Kamo onmap. 



OnpeaeneHH ca reorpa(j>CKHTe Koop^HHarH Ha nemepaTa: <p= 25°15'03", X = 41"42'48". C noMoiHTa Ha Teo^onHT 
Theo 010 nemepaTa 6e KaprapaHa. Cpe^HO-KBaapaTHHHaTa rpeniKaTa Ha H3MepeHHTe xopH30HTajiHH irnn e ±6"". 
XopH30HTajiHHaT nnaH Ha nemepaTa e npe^CTaBeH Ha (<J)Hr.4) b Mama6 1 : 100 




@ue. 4 XopiacmmajieH ruian na nemepama 6Maw,a6 1:100. 

YcTaHOBeH e acTpoHOMHHecKHST a3HMyT Ha raaBHaTa oc Ha nemepaTa A=15°08'12", ci>c cpeflHO-KBa^paTHHHa 
rpeniKa ±10"seccp. BepTHKajiHHflT nnaH, b Mama6 1 : 100 ce BHxyia Ha (<J)Hr.5). 




<X>ue.4 BepmuKwieH ruicm na nemepama 
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AHajiH3i.T Ha xopjooHTajiHHa rmaH qoKa3Ba, He raaBqaTa q oc e no nocoKa Ha pa3BHTHe Ha ocHOBHHTe TeKTOHCKH 

nyKHaTHHH B KapCTOBqa MaCHB (4>hi\6). 



(kMMMMI 




1* ■ J 





(Ptta. 6 IJompna duaepoMa na ocnosnume menmoHCKu nyKnamunu na KapcmosuR uacue. 



H3CJieflBaH e qpo<j>qjn>T Ha xopraoHTa, bh^hm ot Bi>TpemqocTTa Ha nemepaTa. Toft e othochtcjiho paBeH h caMO no 
HanpaBJieHne Ha raaBHaTa oc ce OTKpoaBa MajiKO BMBqmeqqe c Bqcoqqqa 1'. Han-BepoaTHO, TOBa BT>3Bqnieqqe e 
oqpejjejiajio paBHHHaTa Ha Kptra Ha BHCOHHHaTa, npn qpecqqaqeTO Ha KoaTO CnraqeTO e o6pa3yBajio MaKCHMajiHa 
/XBJDKqqa Ha qpoeKqqaTa Ha Bxojjqqa OTBop. 

4. ApxeoacTpoHOMnnecKa iiHTepnpeTaMmi 

^[cho H3pa3eHaTa opqeqTaqqa Ha raaBHaTa oc Ha nemepaTa no HanpaBJieHne Ha raaBHna MepnjjnaH (ceBep-ior), 
KaKTO n cbohctboto Ha BxojjHHa OTBop m ce npoeKTHpa MaKCHMajmo no jjM>KHHaTa Ha ranepnaTa no qjia/jqe noKa3BaT, He 
Tpa6Ba jx& ce q3CJie/jBa acTpoHOMnnecKnaT cmhcm Ha ocHOBHHTe n npocTpaHCTBeHH xapaKTepncTHKH. 

3a Ta3H qen, ocBeH tohhoto reorpa<j>CKO noJioaceHne Ha q3CJie/jBaqqa o6eKT e Heo6xojjHMO j\& ce 3HaaT n 
KOHKpeTHHTe a3HMyTH Ha Han-3HaHHMHTe acTpoHOMHHecKH aBJieHna Ha cbOTBeTHaTa reorpa(J)CKa ninpnHa. ToBa ce OTHaca 
oco6eHO CHJiHO 3a H3rpeBHTe, KyjiMqqaqqqTe n 3ajie3HTe Ha 

CjitHqeTO n JlyHaTa. C acTpoHOMHHecKHTe opneHTHpn ca CBi>p3aqq Han-3HaHHMHTe npnpojjHH aBJieHna, ot kohto 
3aBHcn qejina >khbot Ha HOBeKa, a cjie/JOBaTejmo n bchhkh onpeaeJiamn npn3Haqn Ha MaTepnajmaTa n jryxoBHa Kyjrrypa Ha 
jjpeBHOTo HaceJieHne. 

Ot nemepaTa "Taqrap/xtK Kaa" Ha6jnojjaTeJiHTe Ha He6ecHaTa c<j>epa b jjpeBHOCTTa He ca HMajin bt>3mtokhoct j\& 
npocJie^aBaT H3rpeBHTe n 3ajie3HTe Ha apKHTe CBeTHJia (Cjn>qqeTO, JlyqaTa, apKH njiaHeTH n 3Be3Jjn) nopajjn orpaqqqeqaTa 
bhjjhmoct Ha jiHHnaTa Ha MecTHna xopn30HT. Bi.3noJi3BaHKH ce ot npnpojjHaTa opneHTaqna qa TeKToqcKaTa qyKqaTHHa, Te 
aBHO ca no3HqnoHHpajiH raaBHaTa oc Ha nenjepaTa noHTH b paBHHHaTa Ha raaBHna Mepq/jqaq Ha MacTOTO. Cjie/jOBaTenqo, 
Ha6jnojjaTeJiaT e Morui m. OT6eJia3Ba MOMeHTHTe Ha ropHa KyjiMHHaqna Ha CBeTHJiaTa, a MaKCHMajmaTa atJiacnHa Ha 
npoeKqnaTa Ha ocBeTeHna Bxo/jeq OTBop e OT6eJia3Bajia MOMeHTHTe Ha qjia/jqe npn eace/jqeBqqTe KyjiMHHaqHH Ha 
Cjn>HqeTO (4>nr.7). 




0ue.7.CjTbHHeea Ky.iMunaifua no ruiadne no jiuHunma na zjiaenama oc na neiifepama. 

H3JieflBanKH acTpoHOMHHecKHTe o6cToaTeJiCTBa Ha Te3H KyjiMHHaqnn, ce 3a6eJia3Ba (jmKTiT, He npoeicqHHTe Ha 
jiaTHOTO Cjn>Hqe ca Ki.cn n ce jjBnacaT b npnBxojjHaTa nacT Ha nenjepaTa. ^Mrirre npoeKqHH MoraT m ce peajiH3HpaT caMO 
KoraTO Cjn>qqeTO HMa OTpnqaTeJiqn aeKJinqaqnn, KoeTO ce qonyqaBa npe3 3HMHna ce30H. KaTO ce H3noji3BaT jjaHHHTe ot 
ITocToaHHaTa qacT Ha AcTpoHOMnnecKna KajieHjjap, ce H3HHCJiaBa MaKCHMajmaTa BHCOHHHa Ha CjnqqeTO qo BpeMe qa 
qeroBaTa ropqa q jjonqa KyjiMqqaqqa. B TOHKaTa qa jiaTqoTO cjn>qqecToeqe (Ki^eTO fleKJiqqaqqa 8 qa CraqqeTO e 
MaKcqManqa q e paBqa qa qaioioqa qa eKJiqqTqKaTa s) e q3qi>Jffleqo paBeqcTBOTO h max = 90 - (p + s . 3a cbBpeMeqqaTa eqoxa, 
3a KoaTO s = 23° 26' 24", OTCToaqqeTO qa qpoeKqqaTa qa Bxojja ot ocqoBaTa qa onTapa e 10,60 m. ITpq KyjiMqqaqqaTa qa 
Cjn>qqeTO qo BpeMe qa 3qMqoTO craqqecToeqe, ^eKJiqqaqqaTa 8 e OTpqqaTejma q MaKcqManqa, paBqa qa - s. H3qi>JiqaBa 
ce paBeqcTBOTO h max = 90 - cp - s, q OTCToaqqeTO qa qpoeKqqaTa qa Bxojja ot ocqoBaTa qa ojrrapa e 1,10 m. Tift KaTO 



49 



HayneH cuMno3uyM "80 aoduHu opaaHU3upaHa cneneonoaun e E-bmapua" - 22 Mapm 2009 - Cocpun 



acTpoHOMmecKHflT a3HMyT A Ha raaBHaTa oc Ha nemepara e npH6jiH3HTejiHO 15°, TOBa 03HanaBa, He BHCOHHHaTa Ha 
CnMqeTO me ce HaManH c oiqe 1°. CjieflOBaTenqo, qpoeKqqsTa me ce ^o6jih5kh no ocHOBaTa Ha oirrapa c 0,25 m. 

ITpn "bhcokoto" Cjn>qqe npe3 jmtoto ce npoeienipa bhcokhs BMineq KOHTyp Ha Bxo^a Ha nemepaTa (t. 1 ot (J)Hr.5 
). 06paTHO, "hhckoto" Cjn>qqe npoeKTHpa hhckhst, BtTpenieq KOHTyp Ha Bxcaa Ha nemepaTa (t.2 ot (J)Hr.5). 




Ouz. 8 BepmuKwiHO npoeKifiiu Ha e-bmpeumim Konmyp ua exoda ua nemepama 
"Tamapd-bK Kan" no epeue ua cJVbHU,ecmonHUHma. 

HaKJioHT>T Ha eKJinnTHKaTa qaMajuma c Teqeqqe Ha BpeMeTO h TOBa 03qaqaBa, He b MHHajioTO BHCOHHHaTa Ha 
CnMqeT, no qjiajjqe, no BpeMe Ha 3hmhoto cJiraqecToeHe me CTaBa Bee no-MajiKa n CBeTJiHHaTa ot qpoeKqqsrra Ha Bxo^a 
me floCTnra Bee no-6nH30 no onTapa. HanpHMep, b nepno^a Mexcjry 2000 r. np. Xp. n 1000 r. np. Xp. npoeKnnsTa Ha 
BxoflHna otbop e aocTHrana no 0.4 m ot ocHOBaTa Ha ojiTapa. Ha Ta6n. 1 e qpe^CTaBeqa npoMsmaTa Ha HaKJioHa Ha 
eKJinnTHKaTa ot 4 000 r. np. Xp. no paayiaqeTO Ha XpncToc n BnconnHaTa Ha GrbqqeTO no qjia/me, b MOMeHTa Ha 3hmhoto 
cnraqecToeqe. 

Ha Ta6n. 1 e qpejjCTaBeqa qpoivwqaTa qa qaKJioqa qa eKJiqqTqKaTa ot 4 000 r. qp. Xp. no paayiaqeTO qa XpqcToc q 
BqconqqaTa qa CjiMqeTO qo qnajjqe, b MOMeqTa qa 3qMqoTO cjrbqqecToeqe. 



Tojjqqq 
qp. Xp. 


HaKJioq qa 
eKJiqqTqKaTa 
s 


Bqconqqa qa cin>qqeTO qo qjiajjqe b MOMeqTa qa 3qMqoTO 
cjn>qqecToeqe 


4000 


24°06'36" 


24°10'36" 


3500 


24°04'12" 


24°13'00" 


3000 


24°01'48" 


24°15'24" 


2500 


23°58'48" 


24°18'24" 


2000 


23°55'48" 


24 21"24" 


1500 


23°52'12" 


24°25'00" 


1000 


23°48'36" 


24°28'36" 


500 


23°44'24" 


24°32'48" 





23°40'12" 


24°37'00" 



Pe3yjiTaTqTe ot Te3q q3CJieflBaqqfl qoKa3BaT, ne Ta3q qemepa - CBeTqjiqiqe Moace n& ce CBtpace c q3qoB$mBaqeTO qa 
KyjiTa ki>m BenqKaTa Eorqqa - MafiKa. Bejjqi>5K b ro^qqara cJiMHeB jim qpoqqKBa b ojiTapa, ojiqqeTBopsmaqKq CBeiqeqqfl 
q 6paK etc CrnqqeTO (<I>oji B., 2000). OcBeq TOBa, CBeTqnqmeTO "TaqrapjTBK Kaa" 6n Morao m cnyacq KaTO qqcTpyMeqT 3a 
oqpeaejiaqe qa qpoflMDKqTeJiqocTTa qa rojjqqaTa q qefiqoTO qanano c flocTarbqqa TonqocT. CqcTeMqoTO qa6jnojjeqqe qa 
qoJiTOKeqqaTa qa Bxo^qqTe qpoeKqqq qa CraqqeTO qo BpeMe qa eacejjqeBqqTe KyjiMqqaqqq qo3BOJ»rea n& ce 6po»T jjqqTe 
Meac^y 3qMqoTO q jraTqoTO cin.qqecToeqe. Ta3q qpoqejrypa 6q ynecqqjia Mqoro CMjjaBaqeTO q q3qoji3BaqeTO qa 
qpqMqTqBeq Kaneqjjap, CBi>p3aq c qKoqoMqqecKqTe, penqrqo3qq q SqTOBq qeo6xojjqMOCTq qa coqqyMa b Ta3q eqoxa 

(4)HT.8). 

B nqTepaTypaTa ca oqqcaqq Mqoro rpoSqqqq, CBeTqjiqma, xpaMOBe, b KoqTO cjrbqHeBqTe jn>qq qpoqqKBaT b 
oqpe^ejieq MOMeqT ot rcaqqara (CroeB A., MtraoBa n., CToeBa M., 1999). TonqocTra c koato ca 6qnq oqpeaejiaqq 
qocoKqTe qa q3rpeBa q KyjiMqqaqqjrra qa Cjii>qqeTO qe ca 6qnq BqcoKq, qo b KOM6qqaqqa c BepTqKanqq 6nq3Kq q 
jjajieqqq opqeqTqpq Te ca ocqrypsmajiq jjo6i>p pe3yjiTaT qa BpeMeq3MepBaqeTO (oqpeflejraqe qa MOMeqTqTe qa qacTMBaqe 
qa qaq-Ki>cqfl q qaq-jTMrqa nea b paMKqTe qa cjn>qqeBaTa TpoqqqecKa rojjqqa). TaKa qaqpqMep, b CKanqoTO CBeTqjiqiqe 
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qpq Ka6qjie, 6jih30 jxo rp. _Hm6oji qa6jiKmeqq5rra stpxy KyjiMqqaqqqTe Ha Crn>qqeTO ca 6nna qpaBeqq ot aMOTO Ha TeceH 
h ^m6ok CKaneH Kopq^op (opqeqTqpaq b paBHHHaTa Ha Mepq^qaqa), kohto H3KycTBeHO e qaMajismaji 3pHTenHOTO none Ha 
Ha6jiK>aaTeJi» jxo Ta3H nnom ot He6ecHaTa c(j>epa, b koato e 6qjia pasnoJioaceHa MHCJieHaTa jihhhji Ha niaBqqfl Mepq^qaq 
(Stoev A., Varbanova Yu., 1994 ). 

5. 3aKmoHeHiie 

H3CJieflBaHHflTa, H3Bi.piHeHH jxo T03H MOMeHT b qerqepara "TaHrap^'bK Kaa" noKa3BaT qajiqqqeTO Ha oqpefleneqa 
acTpoHOMHHecKa opneHTaqHA Ha qeiraara ocHOBHa ranepna h ocTaHanHTe q MopcjjOMeTpqqqq xapaKTepncTHKH. 
IToTipceHaTa BpMKa Meayry (J)opMHTe, pa3qoJioxceqqeTO h rpyqqpaqeTO Ha cneqH(J)HHHHTe eneivieHTH Ha TOBa CKajiHO 
cBeTHJinme h KOHKpeTHH o6eKTH ot He6ecHaTa c<j>epa ^eMoqcTpqpa oqpe^ejieqa 4>yqKqqoqajiqa BpMKa c eaceaqeBqqTe 
KyjiMHHaqHH Ha Crn>qqeTO no qjia^qe. ITpn onpeaeneHH 

ycjioBHfl e bt>3mo5kho jxa. ce onpeaeJin MOMeHTi>T Ha qacTMBaqero Ha Han-^Mrna n Han-Ktcna jxsr b roanniHOTO 
KaneH^apHO pa3npeaeJieHne Ha BpeMeTO 3a ToraBanmaTa enoxa. 

Bchhko TOBa no3Bon5ma Te3H aaHHH jxa 6i.aaT HHTepnpempaHH b CBeTJiHHaTa Ha TeoJiornnecKaTa ^OKTpqqa ot 
BpeMeTO Ha CT>mecTByBaHeTO Ha CBeTHJinmeTO, koato m. 6x>jxe CBi>p3aqa c bt>3mo5khoto orpsmaqe Ha ojrrapHara qacr Ha 
neiqepaTa b tohho oqpeaejieq b caKparmo OTHonieHne jxetx. 
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Pe3K>Me 

KpyiuyHCKMHT cxaneH MOHacTup e efliiH ot 3a6e/ie}KMTejiHMTe naiuieTHMUM Ha cpeAHOBeKOBHaTa 
xpucTUHHCKa KyriTypa b B-bnrapna. no pep, npnsuHn , flo flHec HeroBOTO cbujecTByBaHe e 
6mio XMnoTeTMHHO, OTpMHaHO mjim HeacHO. B flOKnaaa 3a n-bpBii m»T ce npaBM onucaHne Ha 
o6MTe/iTa. 06ocHOBaHO ce npeflCTaBHT cbujecTByBaujMTe cxajiHU u^pkbh, 0611411 noivieineHMH v\ 

KMJ1MM OT CpeflHOBeKOBHMH MOHaCTMp, KaTO HanpaBeHMTe C"b>KfleHl<1fl Ca BT»3 OCHOBa 

eflMHCTBeHO Ha 3ana3eHiue flo flHec cneflu ot axTMBHa HOBewxa fleMHOCT npn 
npeycTponBaHeTO Ha c-binecTByBaiuMTe b patioHa cxa/iHU hmlum m nemepn b noMemeHMH 3a 
>kmbot m CBeiuieHOfleMCTBiie Ha MOHacMTe MCMxacTM. 3a n-bpBM m»T ca Kapn-ipaHM HaM-,qo6pe 
3ana3eHMTe o6exTM m HaMnpauuiiiTe ce b HenocpeflCTBeHa 6jim30ct ao tax nemepn, 
pa3no/io)KeHM rnaBHO b ropHaTa nacT Ha cxa/iHUfl BeHeu m3tomho ot KpywyHcxufl BOflonafl . 
HanpaBeH e oniiT 3a pexoHCTpyxutifl Ha aHcawi6ana Ha MaHacmpa c npefln on owe Hue 3a 
cpyHKUMMTe Ha hhkom ot noMemeHMJiTa KaTO ce npeflcraBH rmaH Ha nacT ot cpeflHOBexoBHaTa 
cxa/iHa o6MTen. llpoyHBaHeTO e npiiHOC xtM uhxtocthoto, 3a,qi.n6oMeHO M3c/ieflBaHe Ha 
KpyiuyHCKna cpeflHOBexoBeH MOHacTup, komto e eflUHCTBeH no pofla cm b uempa/iHa 
ceBepHa B-bnrapna. 

Kjhohobm flyMki: CKaneH, npaBocnaBeH, MaHacTup, MOHacu, Mcuxac™, KpyiuyHa / 

Summary 

The Krushunsky monastery is one of the remarkable monuments of the medieval christian culture in 
Bulgaria. Because of number of reasons till today its existence has been denied, or uncleareo 
hypothetically. In the report for the first time a description of the monastery has been made. It presents 
the existing rocky churchesq common rooms and cells of the medieval monasteryq as the judgement has 
been made on the basis of the onli kept trace till today of the active human activity to the reorganizing of 
the existing in the area rocky lowlands and caves in the rooms for living and the sacred activity. For the 
first time are taken pictures of the best kept objects and the caves locate mainly in the upper part of the 
rocky crown in the east of the krushunski water fall. An attempt for reconstruction of the ensemble of the 
monastery is made with suggestion for the functions of some of the rooms as a pian of part of the 
medieval rocky monastery is presented. The studying is a contribution to the entire, exstensive research 
of the Krushunsky medieval monastery, which is unique of its kind in Central North Bulgaria. 
Key words: rocky, orthodox, monastery, monk, hesychast, Krushuna / 

3a BceKH nposmaBam HHTepec ki>m 6i>JirapcKaTa MeflnaBHCTHKa,6H ce CTopHJio Heo6nHaHHO, He b 2lBeK,cJiefl noBene ot 130 
rofl. BMCTaHOBeHa 6i>JirapcKa flipacaBHOCT H pa6oTa Ha rmeima yneHH npe3 pa3JiHHHHTe eTanH ot pa3BjrraeTO Ha 
cbBpeMeHHaTa 6i>jirapcKa HCTopna h apxeanoraa, j\& CT>o6iHaBaMe 3a m>pBH m>T o6ocHOBaHO h KOHKpeTHO 3a 
cbmecTByBaHeTo Ha HeH3BecTeH hjih HeycTaHOBeH tohho cpe^HOBeKOBeH MaHacrap e noHra HeBepoaTHo, ho TOBa e <J>aKT. 
A3 cbino c H3HeHaaa ycTaHOBHX, ne 3a cpeflHOBeKOBHHa CKaneH MaHacTHp Kpafi ceno KpyiuyHa He e H3BecTHO noHTH hhiho. 
E^HHCTBeHHTe no^aTKH,KOHTO OTKpnx crsjx ueJieHacoHeHO flnpeHe, ca e^Ha jiereH^a 3a CbmecTByBaHeTo Ha MaHacTHp / b 
no-pa3npocTpaHeHHa BapnaHT, pHMCKa KenocT/ b pafioHa Ha cenoTO , noKpHT c ojiobo /KypniyM /,ot Ki>;ieTO to nonyHaBa 
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hmwo ch h me noHTH npenoBTapamn ce KaTO qqcjjopMaqqa CTaTHH Ha jroq. EBJiorq /J,aqKOB, pa3BqBanqi ot 4>njioco<j>CKa 
rae^Ha TOHKa Te3aTa 3a "qcqxacTKq q jryxoBeq qeqrbp", o6qTaBaH ot flBaMa Moqacq. ITpq 3anqrraTa qa Ta3q Te3a aBToptT 
ce o6ocqoBaBa raaBqo qa (J)opMaTa qa Bxo^OBeTe qa jTBe qeniepq^Kq , KaTO qorpeniqo oqpeaena (}>yqKqqqTe qa q«Koq ot 
o6eKTqTe,qo OT6eJis3Ba qpaBqnqo ane^qTe ot qejieqaconeqa HOBeniKa jjefaocT qpq q3pa6oTKaTa qa CKanqq creqajia, 
5KJie6oBeTe 3a MoqTaac qa jrtpBeqq KoqcTpyicqqq , qqniq q np- 3a KpyniyqcKara "cKanqa o6qTeJi" e OTqenaTaqa q CKpoMqa 
6poniypKa BKJiioHBama KaTO qq<j>opMaqqs q CBejjeqqs 3a reorpa<j>qflTa q qcTopqflTa qa o6nqiqa JleTqqqa ot ^peBqocTTa 
qoHTq no BMpaayiaqeTO. ^lacTTa b 6ponrypaTa 3a "HcqxacTKaTa o6qTen b ceno Kpyniyqa" o6o6niaBa qaii-BaacqoTO ot 
qocoqeqqTe qo-rope CTaTqq, KaTO ce qpeqoBTapsT qaKoq qorpeniqq cxBanjaqqa 3a (}>yqKqqqTe qa qaKofi o6eKTq b 
CKanqaTa o6qTen, oco6eqo 3a qeniepqqKaTa c TpqwbJiqqfl bxojj , kosto e oqpeaeJieqa KaTO "qeqTpanqa CKanqa qipKBa". 
H3^aaeqa e q flqqjraqKa, koato naBa qaraejjqa qpe^CTaBa 3a paqoqa, qo qoBTapa q rpeniqqTe KoqcTaTaqqq. KoqKpeTqa 
qq(J)opMaqqa 3a cbmecTByBaqero qa cpe^qoBeKOBeq MaqacTqp b pafioqa qpe^cTaBa CTaqqMqp CTOsmoB b KqqraTa cq 
"Kpyniyqa", KaTO oqpeaeJia MecToqoJioaceqqeTO My qo qpe^aqqa, qaMepeqq qpe^MeTq q MoqeTq ot MecTqoTO qaceneqqe, 
"qa BqconqqaTa nan CBniecTByBaniaTa BqqapcKa q36a".CTO»qoB naBa CBeaeqqe q 3a jipyr MaqacTqp b paqoqa qa qenjepa 
ITpoqqoBCKa /YpyniKa/ Maapa, 3a koMto o6aqe 3aKJnoHaBa, He 3a qero naec "qqnio qoJioacqTejmo qe Moace j\a ce Kaace".B 
KqqraTa ch "JleTqqqa-BpeMeqa q mojxs", CBenieqqK Becenqq HoqoB cinjo cqoMeqaBa 3a MaqacTqp Kpafi cenoTO 
,qpeqoBTap«qKq qq(J)opMaqq«Ta ,q3qeceqa ot CToaqoB, qo qpejicTaBfl q CBeaeqqe 3a q3He3qajio cpejjqoBeKOBqo qocenqnie, 
"MaqacTqpqnie" qa 5 km. roacqo ot JleTqqqa, c "Tpaq, koKto e cne^a ot BuyniqTejraa qocTpoiiKa, qapqqaqa "MaqacTqpa" 
qjiq "qapaKJiqca".OT qq(j>opMaqqflTa q qa jjBaMaTa aBTopq e Bq^qo, He CTaBa Bi>qpoc 3a MecTqocTq, pa3Jiqqqq ot paqoqa 
qa KpyniyqcKqa BOfloqaji, KoqTO Beposmio ca 6qnq CBT>p3aqq ct>c cbmecTBy-Bajiqa cpejjqoBeKOBeq CKaneq MaqacTHp , ho 
KaTO jipyrq nacTH ot enuH qo-rojraM KOMnneKC hjih tor MapKHpaT MecTaTa Ha Jipyrq xpaMOBe h o6HTenH. 
Ta3H HHiJjopMaqqa ci>6pax qo BpeMe qa qpoBeac/jaqqTe qaSjuo/jeqqfl q qpoyHBaqqa qa CKanqqa MaqacTqp, qpojTuiacqjiq ot 
Meceq Mail 2006 r. no m. OKTOMBpq 2008 r. OcqoBqaTa qacT ot qea nopu qojiyqqx cnen o6o6niaBaqe qa pe3yjrraTqTe q » 
q3qon3Bax qpq cpaBqqTenqqa aqanq3, qeo6xo/jqM 3a qo-qwiqoTO qpe/iCTaBflqe qa ocqoBqaTa qacT qa MaqacTqpa. ITpq 
qpoyHBaqeTO e q3qon3Baqa q jjoqMqqTejma qq(J)opMaqq» 3a CKanqqTe MaqacTqpq b EMrapqa, 3a 3aKoqoMepqocTqTe b 
qpaBocnaBqaTa xpaMOBa apxqTeKTypa, KaKTO h ot qa6jnojjeqqflTa mh b pe/xqqa /xpyrq CKanqq o6qTenq b pafioqa qa 
IToJiOMqeTO, peKa itopa, LUyMeqcKOTO, Ma/japcKOTO qnaTO q np- 

06cToqqoTO pa3rjieayj,aqe qa jjocTqrqajfflTe no qac CBq/jeTencTBa 3a qsnocTqa HOBeniKa jjeftqocT qpq o6pa6oTKaTa q 
o<j>opM5ffleTO qa CKanqqTe qqcniq q MajiKq qeniepq^Kq b paqoqa qa KpymyqcKqa Bo/joqa/j qe/jBycMqcjieqo qoTBi>payj,aBaT 
xqqoTe3aTa 3a q3qoJi3BaqeTO qa cbniqTe q TaxqoTO qpqcTpo»Baqe 3a qpaBocnaBqq xpaMOBe- qtpKBq q qapaKJiqcq, o6niq q 
acqjiqniqq Kqnqq, o(J)opManiq KaTO qsrao MaqacTqpcKq KOMqjieKC, qo^o6eq qa Te3q Kpafi c. HBaqoBO, PyceqcKO, Ana^aca 
MoqacTqp q np- CBq^eTencTBaTa, KoqTO qpe^CTaBSM, ca Henwim. BT>3M05Kqo e na ca aoqycqaTq q3BecTqq qeTo^qocTq q 
qpoqycKq, qpeasqa (J)aKTa,qe qtneq aqajiq3T>T q qo^poSqa qq(J)opMaqqa 3a KpyniyqcKqa CKaneq MaqacTqp Moace fla ce 
qojiyqq cnen qanocTqo q qtnqo q3CJieasaqe qa paqoqa. /J,OKa3aTeJiCTBaTa, BT>pxy KoqTO ce o6ocqoBaBaM, ca caMO ot 
q3BT>pnieqqTe qa6jiK>aeqqa qaqpaBeqq raaBqo b paqoqa qa cpe^qoTO q ropqo qqBO qa CKanqqa Beqeq, q3Toqqo ot 
KpyniyqcKqa Bo^oqaa, b cpaBqqTenqo CTpi>Mqqa q qo-Tpy^qo ^ocTiqeq yqacTtK qa CTeqaTa. ITo-aocTiq-qqTe qqniq, 
q3qoji3Baqq MqoroKpaTqo q qoceniaBaqq necTO, nopn q b qo-qoBO BpeMe, ca etc 3qaHHTenHO 3ajiHHeHH h o6pynieHH 
6eJie3H Ha OT^eJi-HHTe ^eraHJiH h eneMeHTH Ha npeycTpoficTBOTO hm ot cpe^HOBeKOBHHTe MOHacn. BinpeKH ManKOTO 
CBHaereJicTBa ,CT>niHTe KpacHopeHHBO noKa3BaT, ne HHniHTe b ocHOBaTa Ha BeHeqa no KpynryqcKqa Boaoqa^ , cbuio ca 
6qnq o6xBaqaTq b qpe^enqTe qa cpe^qoBeKOBqqfl MaqacTqp. TaxqoTO iihho oqqcaqqe q pa3KpqBaqe qa (}>yqKqqqTe hm 
MoraT na ce q3CJieasaT b 6T>aenie qpq qpoBeac^aqeTO qa cqcTeMqq qeneqacoHeqq qpoyHBaqqa qjiq cnen apxeoJiorqnecKq 
pa3KoqKq. Ta3q 3aaana ocTaBa 3a peniaBaqe 3a qaqpefl. 

Ha6jiKmeqqflTa h npoyMBaHeTO Ha KpyniyHCKHa CKaneH MaHacTHp, MaKap h npoTeKJiH enH30flHHHO h qacTHHHO nopa^H 
jinncaTa Ha BpeMe h Ha cneqqajiq3qpaqa aqaparypa, 6ecqopqo qoTBtpacaaBaT cbniecTByBaqeTO qa cpe^qoBeKOBeq 
MaqacTqpcKq KOMqjieKC. 

ITpoyHBaqeTO o6xBania o6mo Tpq CKajiHH hhhih, e^Ha HHnia-neniepa, Tpn MajiKH neniepHHKH h e^Ha nonynemepa 
o(J)opMeHa b roJMMa CTeneH ot HOBeKa. Ot H3CJieflBaHHTe o6nio oceM o6eKTa ce ycTaHOBH KaTeropHHHO, He noHe ma ot tsx 
ca 6hjih npeycTpoeHH b xpaMOBe, 3a kohto HMa 3ana3eHH HajiHHHH KOHKpeTHH eneMeHTH ot npaBocnaBHaTa xpaMOBa 
apxHTeKiypa, BKonaHH hjih o(J)opMeHH HapoHHO b CKanaTa. 

CtniecTByBaT no^aTKH 3a npeycTpoaBaHero Ha onie enna o6eKT h H3non3BaHeTO My KaTO xpaM-napaKJiHC hjih c apyrn 
o6nieacHTejiHH (J)yHKqqq. 0(J)opMeq e q o6eKT c acqq aeTaqjiq 3a no6pe ycTpoeqo acqjiqnie-Kqjiqa c aoqMqqTeJiqo 
qpocTpaqcTBO 3a MOJiqTBa q ci.3epqaqqe. /Jpyro MaficTopcKq o(J)opMeqo qoMenjeqqe e c Hy^ecqo q3pa6oTeqq q 3aqa3eqq 
MacTO 3a qperpajjqa CTeqa, 5KJie6oBe q CTtqKq 3a jji>pBeqq rpe^q. MajiKaTa qi>pKBa e CBi>p3aqa c ronaMaTa Kqjiqa Hpe3 
3aqa3eqq, q3jj»jiaqq b CKajiaTa cn>qajia. ITpoyHeqq ca q nna o6eKTa , Mqoro cnaSo qjiq caMO HacTqqqo 3acerqaTq ot 
HOBeniKa aeqqocT, qo BepoaTqo q3qoji3Baqq b cpejjqqTe BeKOBe ot MoqacqTe. /J,o6pe o(J)opMeqqTe CKanqq xpaMOBe , 
ycnoBqo qapeneqq ot qac MajiKaTa qi>pKBa- „CBeTa Tpoqqa" q ToJiaMaTa qipraa -„ Bi>3Kpece-qqe XpqcTOBo", KaKTO q 
qaMqpaniaTa ce b 6jiq-30CT no qT>pBqa, c qaKofi 3araTqaTq apxqTeKTypqq eneMeqTH, neniepHHKa, HapeneHa Ckphths 
napaKJiHC-„MarepHHqara",ca CBi>p3aqq c qtTeKa, cjie^a-nia CKanqa K03qpKa b ocqoBaTa qa eTaaca ot CKanqqa Beqeq. 
Meac^y flBeTe q-bpKBq e „ITocTqqqaTa" c Tpqi>n,jieq bxojj qa Bqconqqa okojio 2 Meipa nan qtTeKaTa, a b q3TOHqqa Kpaq qa 
Ta3q pejjqqa e „MajiKaTa Kqjiqa". To3q 3a6eJie»cqTejieq, qeqpoyneq no nnec KOMqjieKC ce jjoqwraa ot CBi>p3aqaTa c 
q3ceHeqq b CKajiaTa crbqana ki>m qo-ropqqfl eTaac ot Beqeqa, „roJiaMaTa Kqjiqa" q qaMqpaniaTa ce naji Hex 
„HryMeHapHHua". / cj)Hr 1 / 

Pa3qojioaceqaTa b qaq-ropqaTa nacT qa CKanqqa Beqeq Kqjiqa, Hyaecqo o(j>opMeqa, 6qx Ka3aji, qpocTopqa q c pejjqqa 
yjjo6cTBa, ycnoBqo e qapeqeqa „HryMeqapqqqaTa". 

KaTO ype^6a cbniaTa e c o<j>opMeqq acqo BqjjqMq jjBe qoMenieqqa, acqjiqniqo q MOJiqTBeqo. noJioxceqqeTo q e nan BcqHKq 
ocTaqanq o6eKTq, cqMBOJiq3qpanjo 6jiq30CTra c BceBqniqqa, KoeTO Moace na ce cpaBqq c apyrq q3BecTqq qpqMepq b 
CKanqq o6qTenq ot qepqo^a qa ^OMqqqpaqe qa qcqxa3Ma. TaKaBa e "EBTqMqeBara qeniepa" no ITaTpqapniecKqa. 
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MaHacrap "CBeTa TpoHua" j\o rp. B. TtpHOBO. Pa3noJio>KeHneTO Ha Ta3H khjihs noKa3Ba BaxcHOTO h 3HaHeHHe h para b 
o6nTeJiTa KaTO acHJiHine Ha mpBoyHHTena hjih HryMeHa Ha MaHacTHpa. 



KPyiiiyHCKH CKAJ1EH MAHACTUP 
o6n nnaw 






1 . Manrara kiywfl 

2. Marepwujara 

3. ManraTa u't;" sa 

4. CKaiMH cnnana 

5. nKTHmjaTa 

6. ronauaTa L^praa 

7. ronwara khiwi 

8. MryM#napHHL|aT3 



Ouz.l 06uf man na KpyuiyHCKim CKaneu Mauacmup 

KHJiHflTa e c npaBHJiHHa npaBOT>n>JiHa 4>opMa , pasnojioaceHa b noHTH ceBepHO-ioacHa nocoKa Ha 220 rpa^yca, c otbop Ha 
ceBep. Bi.TpeHiHaTa, acHJiHiHHa HacT e c pa3Mepn 190 cm flMaoraa h HiHpHHa,3aBi.piHBama c ecTecTBeHa CKajiHa HHina Ha 
flMOTO c innpHHa 60 cm h flM6oHHHa 100 cm, pa3HfflpaBama ce HaBtTpe h b flacHO no 110 cm umpHHa. Ha ^acHaTa, 
3ana^HaTa CTeHa b jxbJi6o*mna, OTrope HMa ecTecTBeHO o<j>opMeHH ase jiaBHUH-HHHiH, BepoaTHO nacTHHHO floo6pa6oTeHH. 
>KHJiHiHHaTa nacT e 6HJia c H3rpa^eHa naaHTOBa nperpa^Ha CTeHa,OT KoaTO ca 3ana3eHH ;io6pe o<j>opMeHH HanpeHHH 
acne6oBe, c pa3Mepn ot 10 cm pa3nojioaceHH e^HH cpemy apyr Ha ^BeTe ctchh. Ilo-HHTepecHa h jno6onHTHa e BMiiiHaTa, 
MOJiHTBeHa nacT Ha KHJiHaTa. 
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0UZ.2 " MeyMeHapHuifama"— nozned omnped uruian 

EcTecTBeHaTa nemepHHKa e 6HJia pa3HiHpeHa Hanpefl c H3rpa^eHO npeflBepne ot fltpBeHa KOHCTpyKHHa, 3a KoeTO 
CBHfleTencTBaT asaTa ;io6pe o<j>opMeHH acjie6a 3a xopH30HTajiHH rpe^H, pa3noJio>KeHH Ha 30 cm nan paBHHHaTa Ha TaBaHa b 
CKajiHaTa KHJina. HaBapHO ocbch noKpHBHOTO cboptaceHHe, pa3HiHpaBamo ecTecTBeHaTa nemepHHKa,ca 6hjih H3rpa^eHH h 
nperpa^HH ctchh ot 3ana^HaTa h ceBepHaTa CTpaHa, KaTO Bxo^a 3a KHJiHaTa BepoaTHO e 6hji ot 3ana^HaTa CTpaHa, oTKtfleTO 
e ecTecTBeHHaT noflxofl kt>m KHJiHaTa h aBaBama ce cmuo, cpemynoJioacHa Ha MOJiHTBeHHa kt>t o<j>opMeH b ceBepHHa Kpafi 
Ha H3TOHHaTa CTeHa c npeuroHO H3pa6oTeHa b CKanaTa HCKycTBeHa HHHiHHKa c npaBHJiHH 4>opMH ot 20 cm innpHHa, 15 cm 
atJiSoHHHa h jxbroBumia ropHa nacT, Kiflero eBemyajiHO e 6njia pasnoJioaceHa HKOHaTa c noKpoBHTena Ha MOHaxa. 
H3KJnoHHTejiHO HHTpnryBama e pa3noJio>KeHaTa b Ta3H nacT Ha KJunwTa Ha 20cm b aacHO ot HHinaTa 3a HKOHaTa no-HHCKO 
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ot qea, Ha hhboto Ha no^a Tacqa h BKonaHa Tacqa HHina c ninpqqa 50 cm , Bnconqqa 40 cm h flWDKHHa 140 cm , 
opneHTHpaHa noHTH b q3Tonqa nocoKa, b KoaTO nocoica e h qqmaTa 3a HKOHaTa. Pa3nano>KeHHeTO Ha TacHaTa HHina, 
HefiHOTO opneHTHpaHe, MecToqoJioaceqqe h pa3Mepq, kocbcho qoflcica3BaT, He e BMMoacqo Ta jx& e H3noJi3BaHa 3a rpo6 Ha 
MOHax, BepoaTHO e^HH ot qryMeqqTe Ha o6HTeJiTa hjih flopq ocHOBaTena Ha MaHacTHpa, npHKJiioHHJi 3eMHHTe ch mm b 
Ta3H KHJina. HHTepecHO e, He BHCOHHHaTa Ha acqjiqiqHaTa nacT Ha KHJinaTa, 140-145 cm , crroBapa Ha ^MfloiHaTa H a 
rpo6HHHHaTa HHina, KoeTo e ome e^Ho KocBeHo cBH^eTeJicTBo b qoTBT>p»meqqe Ha Ta3H xqqoTe3a.Ci>iqecTByBaiqq-Te 
no^o6HH npHMepn KaTO T03H c rpo6a Ha CBeTH HBaH Phjickh, ncmicpenaT Ta3H bmmojkhoct. 

ToJiaMaTa KHJiHa,nopa^H CBoaTa HeaocTtnHOCT h ecTecTBeHa 3amHTeHOCT, e c qaq-^o6pe 3ana3eHH eneMeHTH ot HOBeuiKa 
^oo6pa6oTKa. 
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0m.3 rojiHMama kujiur 

3ana3eHHTe ochobho b npHBXo^HHTe HacTH Ha KHJinaTa eneMeHTH, ca H3pa6oTeHH H3KnioHHTeJiHO npei]H3HO h o(}>opMaT 
jierno 3a ocHOBHa xopH30HTajiHa rpe^a etc ninpqqa 30 cm, 3a nperpa^HaTa CTeHa Ha Bxo^a, Kptrjin acjie6oBe no no^a, 3a^ 
nperpa^HaTa CTeHa c flnaMerbp 25 cm h >KJie6oBe 3a xopH30HTajiHH HanpenHH rpe^n b CTeHHTe, c pa3Mepn 25 Ha 25 cm, 
floo<j>opMaiHH nperpa^HaTa CTeHa. Bt>b BM-peniHOCTTa Ha KHJinaTa ce 3a6eJia3Ba B^MSaH b nofla „nceB^o rpo6", kohto e 
BT.3MWKHO j\& e ocTaTtK ot npeflnnma HMaHapcKa HHTep-BeHqHa h HaKOJiKO o(J)opMeHH no CTeHHTe hhuih c pa3Mepn 20 Ha 
30 cm, 30 Ha 50 cm h jm. TonaMaTa KHJina e opqeqTqpaqa nonTH b ceBepHa nocoKa Ha 170 rpa^yca, c nonTH KBa^paTHa 
<J)opMa c pa3Mepn 425 cm HinpnHa h 430 cm jxbndo^maa. HepaBHOCTHTe Ha no^a, BrapeKH HacTHHHOTO My H3paBHaBaHe, 
hh HaBeayiaT Ha MHewrra, He BepoaTHO ebiqqqcicqa nofl e 6hji H3rpa^eH ot jxhpBO, H30JiHpanjo h ^aBaiqo flonMHHTeJieH 
KOM(J)opT b TOBa noMeiqeqqe. 3a aonMHHTejiHO yao6cTBO h 3a nocTHraHe no-ronaM npocTop b noMeiqeqqeTO c neji 
H3paBHaHe Ha TaBaHa ca o6pymeHH 6qropqqTe o6pa30BaHHa Ha BHCOHHHa 195-200 cm. 3a6eJie5KHTeJiHHTe pa3Mepn Ha 
noMemeHHeTO, 3aiqqTeqocTTa My h HeroBaTa npocTopHOCT h ocBeTeHOCT ,no^cKa3BaT oco6eHaTa My pona b o6qTejrra, KaTO 
o6me>KHTHe 3a nacT ot 6paTCTBOTO hjih KaTO ayxoBeH qeHTtp, icbfleTO ca ce CT.xpaHa-BajiH h npenncBajiH 6orocjiy»ce6qq 
KHHrn. 3a6eJie3KHTeJiHa c pa3MepHTe ch e ToJiaMaTa qi>pKBa./4)qr.4/ PasnoJioaceHa b 6jih30ct ro BOflo-na^a, Ha npocTopHO h 
npoxjia^HO MacTO, Ta 3aeMa HaH-3ana^HHTe nacTH ot cpeflHna eTaac Ha CKanHHa BeHeq. HnmaTa e opneHTnpaHa noHTH b 
H3TOHHa nocoKa, c o(})opMeHa onTapHa nacT Ha 75 rpa^yca. Ll^pKBaTa e c pa3Mepn ot 620 cm jxhji-xama h 470 cm mnpHHa, 
KaTO TOBa Moace j\& e caMO onTapHOTO npocTpaHCTBO c Haoca Ha xpaMa. 3a ^0Ka3aTeJicTB0 , He TOBa e 6hbui npaBocnaBeH 
xpaM e opneHTHpa-HeTO Ha onTapa h ao6pe o(J)opMeHaTa b Hero qeqTpanqa a6cnaa c anaMeTtp 60 cm, OTroBapaiqa Ha 
MecTonojioJKeHHeTO Ha "ropHOTO MacTo"- "cMpe-CTOJineTo" b xpaMa . ,H,o6pe H3pa3eHaTa HHnia Ha 75 cm ot a6cH^aTa b 
naBaTa nacT Ha onTapHOTO npocTpaHCTBO c pa3Mepn 25 Ha 20 cm, OTroBapa no MecTonoJioaceHHe Ha npoTe3HCHaTa HHnia, 3a 
CBeTH aapoBe h noTBi.p)KaaBa y6eacfleHHeTO, ne T03H o6eKT e npe^cTaBJiaBaji xpaM. 
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0uz. 43 roiiHMama ifbpKea 
L[i>pKBaTa e c pa3Mepn ot 620 cm ai>Ji>KHHa h 470 cm mnpHHa, KaTO TOBa Moace m e caMO onTapHOTO npocTpaHCTBO c Haoca 
Ha xpaMa. 3a ^0Ka3aTeJicTB0 , ne TOBa e 6hbui npaBocnaBeH xpaM e opneHTHpa-HeTO Ha onTapa h ao6pe o(}>opMeHaTa b Hero 
qeqTpanqa a6cn^a c flqaMerbp 60 cm, OTroBapanja Ha MecTononoxceHHeTO Ha "ropHOTO MacTo"- "cMpecTOJineTo" b xpaMa . 
^l,o6pe H3pa3eHaTa HHnia Ha 75 cm ot a6cH^aTa b naBaTa nacT Ha ojrrapHOTO npocTpaHCTBO c pa3Mepn 25 Ha 20 cm, OTroBapa 
no MecTonoJioaceHne Ha npoTe3HCHaTa Hnma, 3a CBern flapoBe n noTBi.p>KaaBa y6eayieHHeTO, ne T03H o6eKT e 
npeflCTaBJiaBan xpaM. Kpanqo b naBO qa q3TonqaTa CTeqa, ot caMaTa CKana e o(J)opMeq T.n.jn>T q qananoTO qa ceBepqaTa 
CTeqa ct>c 3aqa3eqq Mqoro flo6pe o(})opMeqo Jierno 3a BepTqicanqa rpe^a c mnpqqa 10 cm q BflT>ji6aq qa^ qea acne6 qa 
Bqcoqqqa 238 cm c pa3Mepq 15 qa 25cm, paMKqpaiqq ceBepHaTa nperpa^Ha CTeHa Ha qtpKBaTa, KoaTO aBqo e 6qna c 
jXhpBeaa KoqcTpyKqqa. Ot jieraoTO q acne6a 3a rpe^qTe b roacqa qocoKa e o(})opMeqa eneraqTqo ;n>roo6pa3qa nacT ot 
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ceBepHaTa CTeHa Ha ojrrapa. BneHaTJumaino b KOMno3Hi]HOHHOTO penieHHe Ha crpa^aTa e pa3qoJioxceqaTa Ha 200cm npea 
qeqTpanqaTa a6cH^a h uajx qea, n&jx TaBaHa , HHHia c atroBH^Ha ropqa qacT, c pa3Mepq 90cm niqpqqa h 85cm Bqcoqqqa c 
BnHca-HO b Hea peJie<j>qo qo;io6qe Ha pa3naTHeTO, KoeTO e bi.3mo>kho jaec H3KycTBeH hjih c ecTecTBeH npoH3xcw- 
BinpeKH jinncaTa Ha KOHKpeTHH ncwaTKH 3a H3pa6oTKaTa ot hobck h bh^hmoto 6qropqo noKpHTHe Ha peJiecjmoTO 
H3o6pa>KeHHe, to tohhh-tc pa3Mepq Ha orpaayiaiqaTa ro paMKa,npaBHJiHaTa h (j>opMa h pa3nojioaceHHeTO My b H3TOHHHa 
Kpaii Ha eBeHTyajiHHa Kynon Ha CKajmaTa q-bpraa e nopa3HTeJiHO. J\opn h m e ot ecTecTBeH npoH3xoa TOBa q3o6paxceqqe 
e^Ba jih e 6hjio 6e3 3qaneqqe b cpeflHOBeKOBHHa xpaM. BepoaTHO, to e BT.3qpqeMaqo KaTO qepi>KOTBopqo H3o6pa>KeHHe Ha 
Hcyc XpncToc BT>pxy KptcTa h b T03H cjiynan HMaMe yHHKajiHO CT.xpaHaBaHe Ha e^HHCTBeHaTa 3ana3eHa no anec HKOHa h 
peJie(})Ha yicpaca ot cpe^HOBeKOBHHa CKaneH MaHacTHp Kpaii ceno KpyniyHa. ITopaflH Ta3H qpqqqqa Ha ronaMaTa qtpKBa 
ct>m flan h ycnoBHO HaHMeHOBaHHeTO „ BwKpeceqqe XpqcTOBo". MajiKaTa qtpKBa, e c oiqe no-ao6pe qo^qepTaqq 
eneMeHTH Ha xpaMOBa apxHTeKTypa. 

C pa3MepHTe ch ot okojio 500 cm flUDKHHa, 230 cm ninpHHa h noHTH HanwiHO ecTecTBeHO noKpHTa ot CKajiHHa HaBec, 
BepoaTHO e qrpaena pona Ha 3HMHa qtpKBa b MaqacTHpa. HaMqpaiqa ce qa cpaBqqTeJiqo qo-flocTi.qqo q 6e3oqacqo 3a 
3qMqqTe Meceqq MacTO, a BepoaTqo q qo-6jiq30 no OT^eJiqqTe MoqaniecKq Kqjiqq, KoqTO Moace m. ca qpeflCTaBJiaBanq q 
Konq6q qjiq 3eMJiaqKq b cpaBqqTenqo qaiaioqeqqa, qo qe a6coJiioTqo cTp-bMeq penecj) q3Tonqo q ceBepoq3Tonqo ot 
qtpKBaTa. XpaMM e c acqo o<j>opMeqo ojiTapqo qpocTpaqcTBO q flo6pe q3pa3eqq Tpq a6cqflq ,OTroBapaiqq qa 
3aflM>KqTeJiqqTe b xpaMOBaTa apxqTeKTypa CMpecTOJiqe, ITpoTea3qc q ,H,qaKoqqKoq. Ha aacqaTa /loxcqaTa/ CTeqa HMa 
o(J)opMeqa, Bceneqa b CKanaTa ce^ajiKa c pa3Mepq 40 qa 20 cm , KoaTO OTroBapa qa MacTOTO qa BJiajjqniKqa Tpoq q qaBapqo 
e q3qi>JiqaBajia qo^o6qq (J)yqKqqq. 

qipKOBqara apxqTeKTypa q MapKqpaiqo qpq6jiq3qTeJiqoTO pa3noJio>Keqqe qa qKoqocTaca. 

^,oqi.JiqqTeJiqo, q3KycTBeqo q3JTBJi6aqqTe acjie6oBe 3a rpe^q b CKanaTa onepTaBaT 3aqa;jqqa Kpaq qjiq Bxo^a qa qipKBaTa 
q qqBOTO qa qoKpqBa q. 

HqTepec qpe^CTaBJiaBa q cfaiqecTByBaiqaTa MajiKa qqnia c qpaBqjieq TpqT.rr.jieq OTBop ct>c CTpaqq 35cm opqeqTqpaqa 
Toqqo b q3Toqqa qocoKa q pa3qoJio>Keqa qa,n qeqTpanqaTa nacT qa xpaMa ,aBaBaiqa ce KaTO CBoeo6pa3qo aonwiHeHHe qa 
Kyqona qa qipKBaTa q BepoaTqo cqMBOJiq3qpaiqa Tpqe^qqcTBOTO qa Tocqofl Eor,qopa^q KoeTO ycjioBqo qtpKBaTa e 
qaqMeqoBaqa „CBeTa Tpoqqa". 

OjrrapqaTa nacT e q c qoanepTaqo, flo6pe q3pa3eqo enqajio 3a qpoqoBejj - conea, qpeflCTaBJiaBaiqo cbiqo qacT ot ot 
qipKOBqaTa apxqTeKTypa q MapKqpaiqo qpq6jiq3qTeJiqoTO pa3qoJioaceqqe qa qKoqocTaca. ,H,oq'bJiqqTeJiqo,q3KycTBeqo 
q3flM6aqqTe xcjie6oBe 3a rpe^q b CKanaTa onepTaBaT 3aqa^qqa Kpaii qjiq Bxo^a qa qipKBaTa q qqBOTO qa qoKpqBa q. 




0H2.5 

B q3Tonqa qocoKa, qpefl MajiKaTa qtpKBa e aoneqeqa oiqe e^qa CKanqa qqcnia c pa3Mepq 350 cm ffbJDKqqa q 225cm 
niqpqqa , KoaTO qa q3TonqaTa cq CTeqa cinjo HMa o<j>opMeqq , qo qe TOJiKOBa qo^nepTaqo , flBe a6cq^Kq. JIio6oqqTqo e 
o(J)opMeqoTO qa naBaTa CTeqa, qa crc>qajio c Bqcoqqqa 40 cm q niqpqqa 45 cm, KaMeqqo KopqTqe c pa3Mepq 40 qa 30 qa 20 
cm. ,Z],ajiq Ta3q qqnia e 6qna OT^e-Jieq qapaKJiqc, qoMeiqeqqe 3a o6iqo qon3Baqe qjiq MoqaniecKa Kqjiqa, kt>m T03q MOMeqT 
qe Moace j\& ce TBtp^q ct>c cqrypqocT. CKanqaTa qqnia c MajiKaTa qeniepKa c pa3Mepq qpq6jiq3qTeJiqo 400cm qa 250cm q 
aoqMqqTeJiqo qa qeiqepKaTa c jxhiBKnaa 560cm q MaKcqManqa niqpqqa 185 cm, pa3qoJio>Keqa q3Toqqo ot MajiKaTa qipKBa, 
cbiqo qe e c qaq-bjmo acqa pona. 




0ue .6 "MazepHui^ama " 



B q3Toqqqa ii Kpaii MoraT aa ce 3a6enexcaT o<j>opMeqq MajiKq qqcmq 3a CBerqjiqqqq qjiq 3a qKoqq. B qeqTpanqaTa nacT qa 
q3ToqqaTa CTeqa e Bceneqa BJijn>6qaTqqa b CKanaTa c niqpqqa 70 cm q Bqcoqqqa 90 cm, b KoaTO Moace m. e 6qji MoqTqpaq 
CBeTq qpecTOJi qjiq Maca. BepoaTqo, c aocTtqqocTTa cq q cpaBqqTejmo ^MSoKaTa qenjepqqKa b q3ToqqaTa qonoBqqa qa 
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ceBepHaTa CTeHa q florrbJiHHTeJiHaTa qqqia b 3aqajiqaTa qojioBqqa Ha ci>ma-Ta CTeHa b CKanaTa c pa3Mepq 60 Ha 40 cm, ta jxa 

e H3nMH5majia (JyyqKqqqTe Ha Marepqqqa /Tpaqe3a-pqa /, a nemepHHKaTa jx& e 6njia CKJiafl 3a npoBH3HHTe Ha 6paTCTBOTO. 

CimecTByBamHTe xcjie6oBe , KaTeropHHHo cBH^eTeJicTBaT 3a o<j>opMaqeTo h Ha to3h o6eKT KaTo o6oco6eHo, cmeJiHo 

noMemeHHe. 

HHTepec npeflCTaBJMBaT h ^BeTe MajiKH nemepHHKH etc cneqH(J)HHHa 4>opMa Ha BxojjoBeTe. Ta3H c qpaBoi>n>Jieq bxo;i, 

3aeiviama HaH-H3TOHHOTO MecToqanoxceqqe h KqjiqaTa c TpHtruieq bxo^ HaMHpanja ce Meacjxy ^BeTe qi>pKBH. 

HMeHHO (J)opMaTa Ha BxojjoBeTe hm e npH^H3BHKajia HHTepec npe^H H3BecTHO BpeMe h e flana qoBOfl 3a 4>hjioco(}>ckh 

aHajiH3 3a MHHajioTO Ha o6HTejrra h 3a H3Ti>KBaHe Ha ^OMHHHpamoTO BJinaqqe Ha Hcnxa3Ma. Hpq Tax o6aHe ca Kpaiiqo 

orpaHHHeHH hjih ca cnopHH cbmecTByBanqrre bt>b BM-peniqocTTa eneMeHTH, kohto jxa no^CKa3-BaT 3a KOHKpeTHH, no- 

cnei]H(J)HHHH 4>yHKHHH Ha Te3H o6eKTH. Mhoto BepoaTqo e Te m ca 6hjih MOHaniecKH khjihh , qopajiq KoeTO ycnoBHO ct.m 

th HapeKM „MajiKaTa KHJina" h „IIocTqHqaTa" , qoaneflqaTa nopa^H TpHirtJiHaTa (J)opMaTa Ha Bxo^a, a He ot apyrq 

floni.jiHHTejiHH no^aTKH. 

ITpeaBHa H3HeceHaTa qq(j>opMaqqa b qy6nHKyBa-qHTe jXBe CTaTHH qa aoq. EBJiorH /J,aqKOB, qaMa jxa ce cqqpaM qo- 

qo^po6qo qa Te3q Kqjiqq. 





0uz. 7 MaiiKama kujiur -niiaH 



0uz.8 IJocmHuifama 



06niHaT aqajiH3 cnea qpoyHBaqeTO qa CKanqqTe qqniq q qenjepHHKH qa CKanqqa Beqeq, q3TOHqo ot KpyniyqcKHa Bojxonajx, 
qoKa3Ba, He Te ca o6pa6oTBaqq qoBene qjiq qo-MajiKO 3a qyayqrre qa qpaBocjiaBqqTe Moqacq-qcHxacTH npe3 6i>JirapcKOTO 
cpeflHOBeKOBHe.Henjo noBene, bchhkh 3ana3eHH cneflH noTBi,p»maBaT (J)aKTa, He b paiioqa e H3rpafleq 3a6ene>KHTeJieq 
MaqacTqpcKH KOMqjieKC pa3n>pqaT KaTo aqcaM6i>Ji q c q3rpa^eqq BcqHKq oxaenqq HacTH, ^aBauqi bmmtokhoct 3a 
nMHoqqeq q qpoflMacHTeneq o6nie>KHTeJieq MoqaniecKH ayxoBeq acqBOT. ilcqoTO OTKpoaBaqe qa ronaMaTa q-bpraa, 
qManja (JryqKqqqTe qa raaBqa-naTqa qtpKBa, MajiKaTa - 3qMqa q-bpraa, BepoaTqaTa Marepqqqa, acqo o<j>opMeqaTa ronaMa 
Kqjiqa c BMMTOKqq qo-cqeqqcifflHqH qeiiqq (JyyHKqqq, Hyaecqo 3aqa3eqaTa ropqa KHJina - „HryMeqapqqqaTa" q onie 
qaKOJiKOTO o6oco6eqq qoMenjeqqa, BepoaTqo MoqaniecKH KHJiqq, qoKa3BaT, He KpyniyqcKHa CKaneq MaqacTqp e 6hji 
q3rpa^eq qo qpHMepa qa qaq-^o6pe ype^eHHTe ncnxacTKH o6HTeJiH, KaTo T03H Ha nponyTHa MOHax-HcnxacT, TpHropHH 
CHHafiT b ITapopqa , MaqacTHpa qa Cb. ITaTpqapx Ebthmhh - „CB.Tpoqqa" jxo T'bpqoBO , Ajia^aca MaqacTqp , Kpaii Bapqa q 
jxp. BepoaTqo o6HTejrra e 6qjia H3rpa^eHa h H33KHBaBa CBoa pa3qBeT qpe3 14 BeK, KoraTO qcqxa3ivn>T e Bojjenio o(}>qqqajiqo 
Teneqqe b qpaBocnaBqoTO H3qoBe.aaqqe, yTB-bpjjeqo b T-bpqoBCKOTO qapcTBO. Cqrypqo MaqaerapM e qrpaen Baacqa pona b 
qpoBeac^a-qaTa ot qaTpqapx EBTqMqq pe<}>opMa h b yKpenBaHeTO Ha ocJfflqqajiqoTO qcqxacTKO qsqoBejjaqqe Ha 
npaBocnaBHeTO. OcHOBaTen Ha Ta3H CBeTHHa Moace m. e 6hji HaKOH yneqqK qa Cb. Teo^ocqq Ti.pqoBCKq hjih qa Cb. 
ITaTpqapx EBTqMqq. MaqacTqpM KaTeropHHqo e o6xBanjan 3qaHHTeJiqo qo-ronaMO qpocTpaqcTBO. HannqqeTO qa qoqe me 
CKanqq qtpKBq, CBq^eTeJicTBaT 3a Mqoro6poqqo 6paTCTBO. KbM o6qTenTa ca ce qqcnajiq q CKajiqqTe qqniq, pa3qoJioaceqq 
b ocqoBaTa qa Beqeqa. KaTo qano Moace j\& o6o6njqM, He b paiioqa qa c. Kpyniyqa qpe3 XIV - XV b. , a BepoaTqo h flo 
XVIIIb-XIXb. e cbniecTByBan e^qq qaqcTqqa 3a6eJieacqTeJieq MaqacTqpcKH KOMnneKC. CinjecTByBaHe My BepoaTHO e 
npoaT>JDKHJio jxo pa3opeqqeTO qa JIoBeniKO q qocneflBajioTO MacoBO qoMoxaMe^aqHBaqe qa qaceJieqqeTO b qacT ot pernoqa 
hjih ra>K jxo no-ceTHeniHHTe onycToniHTenHH KT>pfl»cajiHiicKH 6e3HHHCTBa h rpa6eacH. CBe^eHHaTa 3a MaHacTHp j\o 
c.KpyniyHa,3anjianiaji jjaHiK MaKTy h HajiHHHeTO Ha 6 CBenjeHHqq q 7 Moqacq qo BpeMe qa po6ctboto XBtpjia H3BecTqa 
CBeTJiqqa, Bipxy qcTopnaTa qa o6HTeJiTa. OqpeaeJieqo MqoroTO BMpocqTejiqq okojio qMqoTO pa3KpqBaqe o6xBaTa q 
ci>fl6aTa qa cpe^qoBeKOBqqa CKaneq MaqacTqp Kpaii ceno Kpyniyqa, o6njqqa JleTqqqa nie 6i>flaT H3acHeHH npn 
qeJieqacoHeqq qo-qi.Jiqq q 3aflM6oHeqq q3CJie^Baqqa q crsjx eBeqiyanqoTo My apxeonoacKo qpoyHBaqe. EKcqoqqpaqeTo 
qa qaii-ao6pe ctxpaqeqqTe nacTH qa o6qTeJiTa, nje zia^e BMMoacqocT qe caMO 3a pa3BHTqe qa penqrqo3qqa q 
qoKJioqqHecKq TypH3i>M b o6njqqaTa, qo q 3a cbxpaqeqqeTO qa 6i>JirapcKaTa qaMeT q Kyjnypa ot qanieTO cjiaBqo 
cpe^qoBeKOBHe. 
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Pe3K)Me 

rierbp CTaHeB e eflMH ot Haki-M3siBeHMTe M3cneAOBaTenn Ha npaMCTopMHecKMTe Ky/iTypki b 6aceMHa Ha 
peKa flHTpa. I1pe3 1965 roflMHa e Ha3HaneH 3a ypeAHMK b ToraBauiHkia OKp"b>KeH MCTopMHecKM My3en - 
BenMKO TtpHOBO v\ ot 1972 roflMHa 3anoHBa TepeHHM npoyHBaHkia Ha HeonMTHM v\ xan«onMTHM o6eKTM b 
ropeKa3aHna pakioH. ripn TepeHHM o6xo>KAaHMfl nocemaBa TonnMaTa v\ ManioTa neujepa npn 
ripeo6pa>KeHCKM5i MaHacTkip v\ OTKpMBa HeonkiTHOTO ce/iMiuie b TonnMaTa neujepa npM ceno riyiueBO. B 
CBOMTe ny6nnKai4MM onpeflena xpoHonormiTa v\ CMHxpoHM3Mpa nnacTOBeTe Ha cenmnaTa b nemepMTe no 
cpeflHOTO TeneHkie Ha peKa flHTpa c Te3M Ha OTKpMTMTe cennu4a n cennu4HMTe MornriM b paMOHa. Tom 
M3rpa>Kfla nepMOAM3ai4M» Ha HeoriMTa b 6aceMHa Ha peKa flHTpa m BKniOHBa nemepHMTe noceneHMH b Hen. 
YcnopeflHO c TOBa npaBU 06114a xapaiaepMCTMKa Ha KynTypaTa npe3 BCHKa eflHa ot cba3MTe Ha pa3BM- 
TMeTO m m onpeflena xapaicrepa Ha o6MTaBaHeTO Ha nemepMTe. Cnopefl Hero Te ca o6MTaBaHM HaM-MHTeH- 
3mbho npe3 n"bpBMn eTan Ha paHHMH HeonMT. I1pe3 BTopi/m eTan nacT ot Te3M, HaMMpamM ce KpaM flpa- 
HOBCKMn MaHacTMp, ca HanycHaTM. Ot n-bpBkm eTan Ha cpeflHMa HeonMT MMa ocTaHKM caMO b nemepMTe 
no Een^KOBCKOTO nnaTO, a npe3 kuchma HeonMT m xanKonMTa MHTepecyBam,nTe hm o6eKTM ca 6MnM o6m- 
TaBaHM caMO no M3KmoneHMe. B 3aKniOHeHMe MO>KeM fla Kawewi, ne rierbp CTaHeB c"b3AaBa TeopeTMMHaTa 
6a3a 3a 6"bflemMTe M3cneflBaHMa Ha apxeonorMHecKMTe o6eKTM b nemepMTe no cpeflHOTO TeneHMe Ha pe- 
Ka FlHTpa. 
KniOHOBM flyMM: nemepM, apxeonorMn, mctopmsi, JlHTpa 

Abstact 

Petar Stanev is one of the most famous researchers of the prehistoric cultures along the Yantra river 
valley. In 1965 he starts working as an archaeologist in the historical museum of Veliko Tarnovo. In 1972 
he starts his archaeological researches at the Neolithic and Eneolithic sites in the region of Veliko 
Tarnovo. During that researches he visits Golyamata and Malkata caves near Preobrajenie monastery and 
discovers the Neolithic settlement at the Golyamata cave near the village of Pushevo. In his publications 
Petar Stanev defines the chronology and synchronizes the cultural layers of the cave settlements along 
the Middle Yantra river valley with those of the open settlements and the mounds in the same region. He 
makes a periodisation of the Neolithic cultures along the Yantra river valley and includes the cave sites in 
it. Besides this he characterizes the culture during each one of its phases and defines the character of the 
cave settlements. According to Petar Stanev the caves were most intensively inhabited during the first 
stage of the Early Neolithic. During its second stage some of the caves near the monastery of Dryanovo 
were abandoned. During the first stage of the Middle Neolithic only the caves on the plateau of 
Belyakovets were inhabited and during the Late Neolithic and the Eneolithic the caves were inhabited 
only by chance. In conclusion we may say that Petar Stanev creates the theoretical basis for the future 
investigations of the archaeological sites in the caves along the Middle Yantra river. 
Key words: caves, arhaelogy, history, Yantra river, Bulgaria 

J\-p neTbp CTaHeB e e^HH ot HaJi-H3aBeHHTe H3CJieflOBa-TeJiH Ha npaHCTopHHecKHTe KyjrrypH bt>b BCWOc6opHHfl pa-ftoH Ha 
peKa .SHTpa. PcweH e npe3 1935 rcwHHa b ceno CaMOBoaeHe, BeJiHKOTipHOBCKO. ITpe3 1953 ro^HHa 3aBi>p-HiBa rHMHa3Ha b 
rpaa BenHKO TtpHOBO, a npe3 1955 ro^H-Ha - neziarorHHecKH HHCTHTyr 3a nporHMHa3HajiHH yHHTe-JiH b rpaa Orapa 
3aropa. Cnea OTCJiyacBaHeTO Ha BoeHHaTa ch cjry>K6a npe3 1958 ro^HHa e Ha3HaHeH 3a rHMHa3HajieH yHHTen b rpaa 
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OMypTar q no 1960 rojjqqa qpeqonaBa TaM q b rpaij ITpecjiaB. IIpe3 1960 ronqqa CTaBa CTy^eHT b Co-<j>qqcKqa 
yHHBepcHTeT, cqeqqanqocT HcTopqa, pe/joBqo o6yqeqqe. 3aBi>piHBa BHCineTO ch o6pa30Baqqe npe3 1965 ronqqa etc 
cqeqqanq3aqqa no Apxeonorqa q c BTopa cne-nnajiHOCT EMrapcKH e3HK h jiHTepaTypa q Be/jqara 3a-noHBa pa6oTa Kara 
ype^HHK b ToraBaniHHa OKp-bacen qcTO-pqqecKq My3efi - BenHKO Ti>pqoBO. Ot 1966 rojjqqa e BKJiioHeH b eKHna 3a 
npoyHBaHe Ha HapeBeq, a ot 1972 ro-/jqqa qaceTqe q3cnenBa qeonHTa q xajiKOJiqTa qo Teqe-qqeTO qa peKa .3qTpa. 
ITpoBeama apxeonorqqecKq pa3Koq-Kq - caMOCToaTenqo q b eKqq, qa o6eKTqTe: OTKpqTO Ki>cqoqeonqTqo cenqiqe Kaqqqa 
b 3aqa/jqaTa qacT qa rpa^ BenqKO Ti>pqoBO (ot 1972 no 1979 ronqqa); qeonqTqa ce-nqiqqa Morqjia CaMOBonene b 
ceBepoq3ToqqaTa qacT qa enHoqMeqqoTo ceno (ot 1974 no 2001 ro/jqqa); OTKpqTO cpenHoqeonqTqo cenqiqe b MecTqocTra 
„EjiaTOTo" b rpafl Topqa OpaxoBqqa (qpe3 1976-1977 ronqqa); OTKpqTO paq-qoqeonqTqo cenqiqe b MecTqocTTa „ITjioHqTe" 
qa EenaKOB-CKOTO qjiaTO (ot 1995 no 1998 ronqqa); OTKpqTO Ki>cqo-qeonqTqo cejnqqe b MecTqocTTa „OpjiOBKa" qa neBqa 
6par qa peKa Eoxot qa 500 m ceBepqo ot ceno XoTqqqa, Benq-KOTipqoBCKO (ot 1972 no 1975 ronqqa); xajiKOJiqTqa 
cenqiqqa Morqjia ^.acyjiioqqqa qa 300 m 3aqa/jqo ot enao-qMeqqaTa rapa (qpe3 1984 ronqqa). YcqopenHO c pa3Koq-KqTe 
yqacTBa b qepqonqqqq Tepeqqq oGxoacnaqqa b paiio-qa qa cpenHOTo Teneqqe qa peKa .3qTpa, qo Bpeivie qa Koq-To ca 
OTKpqTq Mqoro qoBq apxeonorqqecKq o6eKTq, b TOBa qqeno T03q b ToJiaMaTa qenjepa qpq ceno ITynieBO, q ca ci>6paqq 
qoBq MaTepqanq ot uaKoq Bene q3BecTqq cenqiqa, qaqpqMep ot ToJiaiviaTa q MajiKaTa qeiqepa b CKanqqa Beqeq qpq 
ITpeo6pa>KeqcKqa MaqacTqp (CraqeB, 2002). 

Bt>3 ocqoBa qa MaTepqanqTe, no6qTq qo BpeMe qa co6cTBeqqTe My Tepeqqq qpoyqBaqqa, KaKTo q qa cBe-neqqa, qonyqeqq 
ot npyrq q3cnenoBaTenq, ITeTfap CTaqeB qpaBq qepqonq3aqqa q cqqxpoqq3aqqa qa qeonqTqqTe o6eierq q Kyjnypq b 
6acefiqa qa peKa ^faTpa q q3acqaBa xapaKTepa q qpoq3xona qa qocnenaqTe. Ta3q My nefaocT e OTpa3eqa b qa^ 80 qeroBq 
qy6nqKaqqq, cpea KoqTO c qaq-ci>iqecTBeq qpqqoc 3a pa3BqTqero qa 6i>nrapcKqTe npaqcTopqqecKq qpoyHBaqqa ca 
CTaTqaTa My „CrpaTq-rpa(}>qa q qepqonq3aqqa qa qeonqTqqTe o6eKTq q Kyjnypq qo 6aceftqa qa peKa .flqTpa" ot 1982 
rojjqqa; Moqo-rpa<j>qqTe My „CaMOBO/jeqe. HeonqTqa cenqiqqa Morqjia", qy6nqKyBaqa qpe3 2002 rojjqqa q o6o6iqaBaiqa 
pe3yji-TaTqTe ot qayqqqTe My q3/jqpBaqqa no T03q MOMeqT q „OpjiOBeq. PaqqoqeoJiqTqo cenqiqe" ot 2003 ro/jqqa q 
jjpyrq. Ha TeMa „HeoJiqTqq KyjiTypq b 6aceqqa qa peKa .3qTpa" e q ycqemqo 3aiqqTeqaTa My qpe3 1992 ronqqa 
nqcepTaqqa 3a qpqcioKnaqe qa qayqqaTa CTeqeq „Kaq-nqnaT qa qcTopqnecKqTe qayKq" paBqaBaiqa ce qa DHemqaTa 
„jjoKTop qo qcTopqa" (CTaqeB, 1982; CTaqeB 2002; CTaqeB 2003). B q3cnenBaqqaTa cq ITeTtp CTaqeB q3qoji3Ba 
CTpaTqrpa<J)CKqa MeTOfl qo BpeMe qa TepeqqqTe qpoyqBaqqa, KapTorpa(}>CKqa MeTOfl 3a q3acqaBaqeTO qa 
qpqpojjoreorpa(})CKaTa xapaKTepqcTqKa q ToqorpacjmaTa qa o6eKTqTe, cpaBqqTenqo-TqqonorqqecKqa q CTaTqcTqqec-Kqa 
MeTOfl qpq o6pa6oTKaTa qa MacoBqa MaTepqan q npe6qqTe qaxonKq q pa3nqqqq qqTep/jqcqqqnqqapqq MeTonq - 
qaqpqMep qeTporpa(j>CKqa, cqeKTpanqqa aqajiq3, qaneo6oTaqqqecKqa, apxeoMarqqTqqa, qaneo30onorqqec-Kqa q npyrq, 3a 
q3acqaBaqeTO qa qaneocpenaTa, qajieo-qKoqoMqKaTa q xpoqoJiorqaTa qa apxeonorqqecKqTe o6eK-Tq (CTaqeB, 2002). 
TleiqepqTe qo cpenHOTO Teneqqe qa peKa .flqTpa ocTaBaT b qepq<}>epqaTa qa qayqqo-q3cne/jOBaTencKqTe qqTepecq qa neTtp 
CTaqeB, qo Bi.qpeKq TOBa qpqqocbT My 3a oqpeaeJiaqeTO qa xpoqonorqaTa q CTpaTqrpa<J)qaTa qa qaMqpanjqTe ce b Tax 
apxeoJiorqnecKq CTpyKTypq e 3qaqq-TeJieq. H3CJiejjoBaTejiaT qocenjaBa nqqqo qo BpeMe qa Tepeqqq o6xo3K^aqqa caMO 
TojiaMaTa qenjepa qpq ceno ITynieBO q ToJiaMaTa q MajiKaTa qenjepa npq ITpeo6pa5Keq-CKqa MaqacTqp, qo bt>b (J)oqfla qa 
Perqoqaueq qcTopqnec-Kq My3efi - BeuqKo TT>pqoBo qMa Bi.3Mo>KqocT jja pa6oTq c MaTepqanqTe ot TepeqqqTe 
qpoyHBaqqa qa Pa(J)aqji IToqoB q apyrq apxeoJio3q. 06eKT qa q3CJieflBaqe ot CTpaqa qa ITeTtp CTaqeB ca cJie^qqTe 
qeiqepq: 




Oua.l : KapmozptMpcKa ckuijo Ha OKO.mocmma okojio JJpimoscKun Mtmacmup /no P. Tlonoe/ 

- MoMqqqTe qeiqepq b CKauqqTe Beqqq qo jjBaTa 6para qa TpeBqeqcKaTa peKa Meac^y .UpaqoBCKqa Maqac-Tqp q ceno 
L[qqra. 06xoneqq ca ot Pa<J)aqji IToqoB qpe3 1920 rojjqqa q ca OTKpqTq KepaMqqqq (J)parMeqTq, KoqTO Tofi naTqpa B 
qeouqTa (IToqoB, 1920) (<I>qr. 1). 

- qeiqepaTa ITojiqHKq qpq /IpaqoBCKqa MaqacTqp. ITpoyqeqa e coqnaacqo ot C. KDpqqqq qpe3 1890 ronqqa, 6e3 fla ce 
qpqjiara CTpaTqrpaciicKqaT MeTOfl. MaTepqanqTe ca naTqpaqq B 6poq30BaTa qjiq aceJia3qaTa eqoxa. Paiiiaqji IToqoB ocqopBa 
TOBa TBi>pneqqe q OTqaca qaxo^KqTe kt>m qeouqTa (IToqoB,1920; IOpqqqq, 1898) (<I>qr. 1). 

- ToJiaMaTa qenjepa /XaqjjT>niKa, Aqni>Ka/ qo TeneqqeTO qa peKa Xaq/jtRa Aq^iKa/ qa ioro3aqajj ot .UpaqoBCKqa MaqacTqp. 
IToceTeqa e ot Paiiiaqji IToqoB qpq Tepeqqq o6xo>Kaaqqa qpe3 1920 q 1924 rojjqqa q ca q qpaBeqq coqjjaacqq qpoyHBaqqa 
ot cbiqqa npe3 1937 ronqqa. Coq^aacbT e 6qji pasqojioaceq b 6jiq30CT no Bxo^a jjo naBaTa CTeqa. OTKpqTq ca MaTepqanq, 
KoqTO qpoyqBaTenaT OTqaca kt>m qeonqTa (IToqoB, 1938)(<I>qr. 1). 

- ManKaTa qenjepa /Eano Kqpo/ qa aecqqa 6par qa peKa XaqniKa /Aq^iKa/ roacqo ot TonaMaTa qenjepa. IToceTeqa e ot 
Pa<}>aqn IIoqoB qpq Tepeqqq o6xo3K^aqqa qpe3 1920 q 1924 ronqqa q ca q qpaBeqq coqnaacqq qpoyqBaqqa ot cbiqqa npe3 
1937 ronqqa. E^qqqaT ot coqnaacqTe e 6qn pa3qono>Keq qpq Bxojja q b qero cqopefl Pa<J)aqn TIoqoB ca OTKpqTq caMO 
MaTepqanq ot qeonqTa, q^eqTqqqq c Te3q ot „ronaMaTa qeiqepa", a npyruaT - qa 200 m qo-qaBT>Tpe, KifleTO ca qaMepeqq 
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KpeMMHH ceHHBa ot naneoJiHTa. ITpe3 70-Te ixwhhh Ha 20 BeK TaM e npoBeaeHa h 6MrapcKO-noJiCKa apxeanorHHecKa 
eKcneflHDHfl, no BpeMe Ha KoaTO ca otkphth ome MaTepnajiH ot Ki>CHHa najieoJiHT (ITonoB, 1938; CTaHeB, 1977) (<I>nr. 1). 
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0UZ.2 : TaxiaiempuHHa chumkci na neiifepume u mepacHume cejututa om Ee.iHKoecKomo wiamo /no P. IJonoe/ 

- TojiaMaTa nemepa /roJiMajicKa, /fyxjiara/ b CKajiHHa BeHeq b no^HoacHeTO Ha Toji Man b 3ana^HaTa HacT Ha MecTHOCTTa 
,„H,epBeHT" b 6jih30ct no ITpeo6pa->KeHCKHa MaHacrap. IToceTeHa e 3a m>pBH ni>T ot PacjmHJi ITonoB npe3 1897 ro^HHa, cnefl 
KoeTO ca h npaBeHH coH-^axcHH npoyHBaHHa ot cbinna npe3 1899, 1901 h 1905 ro-^HHa. ITpe3 1975 h 1978 ro^HHa e 6njia 
noceTeHa ot rieTip CTaHeB npn TepeHHH o6xoxyiaHHa. B CTpararpacjjCKHfl ft npo<j>HJi ce Ha6jnoflaBaT Herapn nnacTa. B 
mpBHa nnacT He ca otkphth cJie^H ot HOBeniKO o6nTaBaHe, bt>b BTopna ca HaMepeHH MaTepnajiH ot HeoJiHTa, TperaaT e 
aaTHpaH b >Ke-Jia3HaTa enoxa, a HeTBipTHaT e CT.BpeMeHeH, KaTO no no-BT.pxHOCTTa ce cpemaT KepaMHHHH (J)parMeHTH ot 
PnMCKa-Ta enoxa cnopea xpoHOJiornaTa Ha Pa(}>aHJi ITonoB (ITonoB, 1925) (<I>Hr. 3 h <J>hi\ 2). 




0uz.3 : Tlncm na ronaMama nemepa /no P. Tlonos/ 

- MajiKaTa nemepa /ToHeBa/ Ha no-HHCKa Tepaca ceBepHO ot TojiaMaTa nemepa. ITpoyHeHa e ot Pa<j>aHJi ITonoB h ITeTip 
CTaHeB no cmioto BpeMe, KaKTO TojiaMaTa nemepa h KyjiTypHHTe h HannacTaBaHHa ca H^eHTHHHH c Te3H Ha nocJie^HaTa c 
H3KJiioHeHHe Ha mpBHa nnacT, KT>ae-TO ca otkphth KpeMMHH op^na ot paHHHa naneoJiHT (ITonoB, 1925) (<I>Hr. 4 h <I>Hr. 

2). 




Oua.4 : FIjiaH Ha Majixama nen\epa /no P. IJonoe/ 
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- Pa3qeneHaTa nemepa /XapnoBa/ Meamy ITpeoG-paaceqcKqa MaqacTqp q MajiKaTa nemepa. ITpoyHeHa e ot Pa(j>aHJi ITonoB 
chhxpohho c ropHHTe ms. B CTpaTHrpa(})-CKHaT q qpo(}>qji ce OHepTaBaT asa rmacTa, b jxomnm ot kohto qaMa cneflH ot 
HOBeniKa fleiiqocT, a ropqqaT e c Ma-Tepnajiq, imeHTHHHH c Te3H b qeojnrraHTe rmacTOBe Ha To-JiaMaTa n MajiKaTa nemepa 
(ITonoB, 1925) (<Dnr. 5 h <tar. 2). 
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0uz.5 : IJjiaH na Pa3ifenenama neiqepa /no P. IJonoe/ 



- D,apcKaTa nemepa /3a 3M npopa3, ^,i.ji6ok npo-pa3/ Ha qaii-ropqaTa Tepaca Ha ^ecqqa 6par Ha peKa PaKO-Bnqa b 
MecTHOCTra „KopnTHma" Ha ceBep ot ceno Eena-KOBeq. ITpe3 1906 h 1907 ro^HHa TaM ca npaBeHH coH^aac-HH npoyHBaHna 
ot Pa<})aHJi ITonoB h b pa3KpqTqa CTpaTH-rpa<J)CKH npo<j>HJi HMa Tpn njiacTa. B Han-aoJiHHa HaMa cne-,zqi ot HOBeniKO 
npncbCTBHe, b cpe^qna ca otkphth MaTe-pnann, flarqpaqq ot Pa(j>aHJi ITonoB bt>b HeoJiHTa, a ropqq-aT e CBBpeMeHeH 
(ITonoB, 1925) (<Dqr. 6 h <Dhi\ 2). 
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0ue. 6 : Tlnan na IJapcKama neufepa /no P. Tlonos/ 



- nemepaTa MajiKa Jlqcqa/IiofljiHCTqa/ Ha 200 m h3tohho ot L[apcKaTa neiqepa. Ta ce ebe^qqaBa c neiqepaTa TojiaMa 
JlHcqa/IToaJiHCTqa/. ITpoyHeqa e coq^axcqo ot Pa(J)aqji IToqoB qo ci.-moTO Bpeivie. Pa3KpnTH ca HeTHpn CTpaTHrpa(j>CKH 
qjiacTa, KaTO b qaq-^onqqa qaMa Kyjnypqq ocTaqKH, MaTepnajiHTe ot BTopna cqope^ Pacjmqji IToqoB ca ot qeoJiHTa, ot 
TpeTna - ot pnMCKaTa eqoxa, a HeTBtpTHaT e cfaBpeMeqeq (IToqoB, 1925) (<I>Hr. 2) 

- neiqepaTa TonaMa Jlqcqa/IioanqcTqa/ qa q3TOK ot MajiKa Jlqcqa/IToflJiHCTqa/. BpeMeTO qa qpoyHBaqeTO q 
CTpaTnrpa(})CKaTa cqiyaqna b aseTe qeiqepq ca q^eqTqqqq (IToqoB, 1925) (<J>ht. 2). 

- qenjepaTa noqqq qqenqq qa ceBep ot TonaMa Jlqcqqa. BpeMeTO qa qpoyHBaqero h CTpaTqrpa<J)CKaTa cqTyaqqa b ^BeTe 
qeiqepq ca q^eqTqqqq (IToqoB, 1925) (<I>qr. 7 q <I>qr. 2). 




Oua. 7 : IJjiaH na neiifepama Plonun nuejiun /no P. Fionas/ 

- ToJiaMaTa qeiqepa b CKajiHna Beqeq qa 3 km k»kho ot ceno ITymeBO, BeJiHKOTi>pHOBCKO e noceTeHa ot ITerbp CTaHeB npq 
Tepeqqq o6xoacaaqqa qpe3 1972, 1978 h 1983 ro^HHa. 06nTaBaqa e qo BpeMe qa npexo^a ot cpe^qna kt>m Ktcqqa qeonqT 
(CTaqeB, OBHapoB, 1990). 

- EMeqcKaTa qeiqepa Ha neBHa 6par qa peKa HeroBaqKa b MecTqocTTa ,J],ojiqHa 6oa3" qa ceBep ot ceno EMeq, 
BeJiHKOTi.pqoBCKO. Bxofli.T q ce qaMqpa qa 4 m BH-coraqa qaa e^qa CKanqa Tepaca. 3a qpiB qw e 6qjia qpoy-Heqa 
coq^aacqo ot Pacjmqji IToqoB qpe3 1920 ro^qqa. Toil pa3rpaqqqaBa asa qjiacTa, kohto aaTqpa b qeoJiHTa q b ace-Jia3qaTa 
eqoxa. ITpe3 1949 ro^nqa Teoprq MapKOB qpaBq qoBq coq^aacn q pa3rpaqnHaBa qjiacT ot xajiKOJiqTa n ot aceJia3qaTa 
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enoxa. ITpe3 1959 ro^HHa -3mca HnKonoBa h HHKOJia AHrenoB npoBeamaT TaM cnacnTenHH apxeono-rHHecKH pa3KonKH h 
pa3KpHBaT neT KyjnypHH nnacTa. Te ca jjaTHpaHH KaKTO cjie^sa - b kichhs naneojiHT, KtcHHa xanKOJiHT, paHHaTa 6poH30Ba 
enoxa, naTeHCKaTa enoxa n KtcHopHMCKna nepnoji. no noBipxHOCTra ca otkphth h MaTepnann ot CpeflHOBeKOBneTO n ot 
BpeMeTO Ha OciviaH-CKOTO BJia^HHecTBO (HnKonoBa, AHrenoB, 1961) (<J>nr. 8). 




0U2.8 : IIjiaH na pasKonanama uacniHa EuencKama nemepa /no H. Amejioe, H. HuKonoea/ 
ITeTbp CTaHeB onpe^ejia KaTO Haft-paHHH 3a Heo-Jima MaTepnajiHTe ot Han-flOJiHHTe HeonHTHH xopn30HTH Ha ToJiaiviaTa n 
MajiKaTa neiqepa Ha EeJiaKOBCKOTO njiaTO. Te ca MajiKO no-paHHH ot KyjiTypa CaMOBO^eqe h ca chh-xpohhh c Kyjrrypa 
KapaHOBO I. XapaKTepHH 3a KepaMHKaTa ca 3ao6neHHTe (J)opMH n yicpacaTa c pejiecjma neHTa c Bfljn>6HaTH jimhhkh, 
npHmnnBaHHaTa c qptc™, Bpa3-BaqnaTa c hokt>t h MpeacecTHaT pncyBaH opHaMeHT. Cnefl-Ba eTan, kohto ce 
xapaKTepn3npa c pncyBaHa c 6ajia 6oa KepaMHKa, CHHxpoHeH c Kyjrrypa KapaHOBO I. 3acTtneH e bt>b bchhkh npoyneHH 
nemepn no cpe^HOTO TeneHHe Ha peKa .Ampa c H3KJHOHeHHe Ha ToJiaiviaTa nemepa npn ceno ITynieBO h EivieHCKaTa neiqepa. 
Ha cJieflBamna eTan ot pa3BHTneTO Ha paHHna HeojiHT b 6acenHa Ha peKa .Ampa pncyBaHaTa KepaMHKa pa3KO HaManaBa h ce 
noaBaBaT Bi>>KecTH jrp-bacKH. Toft e CHHxpoHeH c KyjiTypa KapaHOBO II. XoprooHTH c TaKaBa xpoHOJiorna ce OTKpHBaT b ne- 
mepHTe no EeJiaKOBCKOTO nnaTO h b ToJiaMaTa nemepa npn .UpaHOBCKHa MaHacTHp. CneflBa npexoaeH eTan ot paHHHa kt>m 
cpe^HHa HeojiHT, kohto e 3acTi>neH b HeoJiHTHHa nnacT b ToJiaMaTa nemepa npn ITpeoGpaaceHCKHa MaHacTHp h OTroBapa Ha 
Kyjnypa KapaHOBO II-III. Toft ce xapaK-TepH3Hpa ct>c 3ana3BaHe Ha 4>opMHTe h yKpacaTa Ha Kepa-MHKara ot npeflxo^HHa 
nepnoa h c noaBaTa Ha HaKOH hobh KaTO 6hkohhhhh cb^OBe, Herapn Kpanera, qHJiHH^pHHHH jjp-bacKH c KOHycoBH^HH 
H3pacTT>qH, KaHeniopH h flpyrn. ITemepHTe no EeJiaKOBCKOTO nnaTO nocJie^HO 3a HeoJiHTa ca 6hjih o6HTaBaHH npe3 rapBHa 
eTan Ha cpe^HHa My nepnofl, CHHxpoHeH c Kyjnypa KapaHOBO III. 3a Hero e xapaKTepHa HepHaTa nonnpaHa KepaMHKa c 
6HKOHHHHa (J)opMa h yKpaca ot KaHeniopH (CTaHeB, 1982; CTaHeB, 1992). ITo- kt>cho HeonHTHO neiqepHO qocejieqne ot npe- 
xo^a ot cpejjHHa kt>m KT>CHHa HeojiHT e otkphto caMO b To-jiaMaTa nemepa npn ceno ITymeBO h OTroBapa Ha Kpaa Ha 
Kyjrrypa KapaHOBO III. 3a KepaMHKaTa My e xapaKTepHa CTpora 6hkohhhhoct h yKpaca ot KaHeniopH, Bpa3aHH jih-hhh, 
Ha6o>niiaHHa h 6ap6yTHHa (CTaHeB, OBHapoB, 1990). ITpe3 xajiKOJiHTa nemepHTe no cpe^HOTO TeneHHe Ha peKa .Ampa He ca 
6hjih o6HTaBaHH c H3KJnoHeHHe Ha EMeHCKaTa nemepa, hhhto xajiKOJiHTeH nnacT e aaTHpaH b caMHa Kpaft Ha enoxaTa. B 
Hero e OTKpma 3JiaTHa rpHBHa c OTBopeHH Kpaniqa, a KepaMHKaTa e pncyBaHa c rpa(}>HT (HHKOJioBa, AHrenoB, 1961). 
B CBOHTe ny6jiHKaqHH ITeTip CTaHeB onpeaena xpoHOJioraaTa h CHHxpoHH3Hpa njiacTOBeTe Ha cenHiqaTa b nemepHTe no 
cpe^HOTO TeneHHe Ha peKa .flm-pa c Te3H Ha OTKpHTHTe cenHiqa h cenHiqHHTe MorHJiH b paftoHa. Ton H3rpa>KJia 
nepHOflH3ai]Ha Ha HeoJiHTa b 6aceHHa Ha peKa ^[HTpa h BKJiioHBa neiqepHHTe noceneHHa b Hea. Ycno-pe^HO c TOBa npaBH 
o6ma xapaKTepncTHKa Ha KyjnypaTa npe3 BcaKa e^Ha ot (J)a3HTe Ha pa3BHTHeTO h h onpeaejia xapaKTepa Ha o6HTaBaHeTO Ha 
nemepHTe, KoeTo cnopea Hero e BpeMeHHo h e cBi.p3aHo c TfapceHeTo Ha y6e>KHiqe npn onacHocT ot cTpaHa Ha o6HTaTeJiHTe 
Ha OTKpHTHTe ce-JiHiqa h ceJinrnHHTe MorHJiH. Ton CMjiaBa TeopeTHHHaTa 6a3a 3a 6T>fleiqHTe H3CJieflBaHHa b pasraeacjjaHaTa 
o6nacT. 
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Pe3K>Me 

Pa6oTaTa pa3me>K,qa hhkoh acneKTu ot CTaTyTa n cbCTOHHiieTO Ha KapcTa n neuuiepnTe 
B Efejirapun He cawio KaTO xapcTOBM cpeHOMeHM, ho m KaTO apxeo/iornnecKM o6ei<™ - BaxHa 
nacT ot HaiueTO npupoflHO n KyriTypHO HacneACTBO. 
Kjiiohobm flywin: neuiepii, ona3BaHe, KyrrrypHO HacneflCTBO 

Abstract 

The article resumes in short some aspects of the statute and present situation of caves and karst objects 

in Bulgaria, known not only as natural phenomena, but also as archaeological sites - a valuable part of 

the national natural and cultural heritage. 

Keywords: caves, protection, cultural heritage 

1. ,H,o6pe soBecTeH 4>aKT e, He KapcTM (no-KomcpeTHo - nemepHTe) KaTO (}>eHOMeH c yHHKajiHH xapaKTepncTHKH 
cbfltpaca He caM0 oTJioJKeHHa/Haxo^KH, kohto npeflCTaBJismaT HHTepec 3a npnpoflHHTe HayKH, ho cbino TaKa h KymypHH 
ocTaHKH ot aaneHHH BpeMeHa. KaTO qajio Te3H ocTaHKH (o6hkhob6ho pa3noJio>KeHH b HeHapynieH xpoHOJiorHHeH nopa^-bK) 
ca no-flo6pe 3ana3eHH b nemepHTe, otkojikoto b o6eKTH Ha otkphto. 

EMrapcKHTe 3eMH ce o<j>opMaT KaTO KOHTaKTeH pernoH Ha XHna^ojieTHH KyjiTypHH B3aHM0fleHCTBHa h cbOTBeTHO, 
noBeHeTO apxeanorHHecKH o6eKTH b pernoHa ce xapaKTepH3HpaT c HajiHHHeTO Ha jhh KyjiTypeH KOHTHHioHTeT. 
ITemepHTe He npaBaT H3KJiioHeHHe ot TOBa npaBHJio. 

ITo HpoHHa Ha ci>a6aTa nemepHTe, Ki>fleTO ca 3ana3eHH j\o ^HeinHH ^hh cne^H ot HOBeniKaTa KyjiTypa ot flaneHHOTO 
MHHano, ca oco6eHO H3Jio>KeHH Ha pncK ot pa3pyniaBaHe h yBpeac^aHe nopa^H He npeMepem HOBeniKa ^eHHOCT. 
Henpo(J)ecHOHajiHH h HMaHapcKH pa3KonKH necTO npaBaT HeBMMWKHO KopeKTHOTO onpefleJiaHe Ha OTKpHTHTe apTe<j>aKTH, 
KaKTO h npoBeayiaHeTO Ha tohhh HayHHH H3CJie,aBaHHa ot BcaKaKtB bh^, KoeTO cbOTBeTHO bo^h j\o 6e3BT>3BpaTHa 3ary6a Ha 
qeqqa HH(j>opMaqHa h pa3pymaBaHe Ha nemepHTe. To3H Hepa^ocTeH (}>aKT e 6hji ao6pe pa36paH ome b 3opaTa Ha 
npoyHBaHeTO, ona3BaHeTO h coqHajiH3aqHaTa Ha nemepme b E-bJirapna, KoeTO 3anoHBa b HanajioTO Ha 20-toto CTOJierne. 
ITo TOBa BpeMe 3anoHBa pa3BHTHeT0 Ha npoyHBaHeTO, 3aiqHTaTa h nonyjiapH3HpaHeTO Ha KyjnypHOTO h npnpoflHOTO 
HacneACTBO KaTO qano, qo^Kpeqeqo ct>c cbOTBeTqHTe HopMaTHBHH aKTOBe, qpnera b paHHHTe roflHHH Ha pajBHTHe Ha 
ceranmaTa 6i>JirapcKa ^-bpacaBa - 3HaK 3a bhcokoto hhbo Ha KyjnypaTa h caMOCMHaHHeTO Ha ToraBaniHOTO o6iqecTBO. 

E^hh ot mpBHTe H3CJieaoBaTeJiH Ha neiqepHTe b EMrapna, kohto Ha6jiara Ha taxhoto KyjiTypHO h HCTopHHecKO 
3HaHeHHe e Pa<j>aHJi ITonoB, nocBeTHJi MHoro ot TBopnecKHTe ch ycHJina 3a npe^CTaBaHe Ha nenjepHTe npen ninpoKaTa 
ny6jiHKa. ITpe3 1935-1940 r. toh pa6oTH Bipxy H^eaTa 3a CK^aBaHeTO Ha Hapo^HH napKOBe b KapcTOBH pernoHH Kpaii 
Ma^apa, TtpHOBO h .Hxjahobo, Kt^eTO nenjepHTe m. Q-hjx&T npe^CTaBeHH KaTO qeqqn npnpoflHH h KyjiTypHH 4>eH0MeHH. 
^.eHHOCTTa Ha P. ITonoB b Ta3H HacoKa no^CKa3Ba 6i>aeiqH TeH^eHqHH b onajBaHeTO h npe^CTaBaHeTO Ha MHHajioTO b 
HeroBHa npnpofleH KOHTeKCT h b yKpenBaHero Ha BpMKaTa Meac^y KyjiTypaTa h TypH3Ma (ycTaHOBeHH noHTH noJiOBHH BeK 
no-K-bCHO b KoHBeHqHHTe Ha IOHECKO ot 1972 h 1998 r.) CTAMEHOBA (2001). 

2. BtJirapcKOTO 3aK0H0/iaTejiCTB0 h ona jBaiieTo Ha nemepHTe 

C TeneHHe Ha BpeivieTO 3aK0H0flaTejicTB0T0 no ona3BaHe Ha KyjiTypHOTO h HCTopHHecKOTO Hacjie^CTBO, BKJiioHHTeJiHO h 
nemepHTe, ce pa3BHBa h cneqHanH3Hpa b pe^nqa qopMaTHBHH aKTOBe, ho jxo fleq ^qeuieq Te He ce OTqacaT nemepHTe KaTO 
ocHOBeH o6eKT Ha ona3BaHe. 
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,H,Hec cbmecTByBaT hakojiko aiera, kohto 3ac»raT b onpefleneHa CTeneH nenjepHTe KaTO o6eKTH c npnpojjHO h KyjiTypHO 
3HaHeHne iiojx 3aKpHJiara Ha jxtpacaBaTa. 

B KoHCTHTyqiMTa Ha P EMrapna (1991) ce nocTaHOBsrea, He HaqqoHajiHHTe napKOBe, npHpojjHHTe h apxeonorHHecKHTe 
pe3epBaTH ca H3KJnoHHTeJiHa atpacaBHa co6cTBeHOCT h ochobho 3ajri>j»KeHHe Ha jxtpxcaBara e m. ona3Ba HaqHOHajmoTO 
HCTopHHecKO h KyjiTypHO HacneacTBO (hji. 18, 23). ITemepHTe, kohto ce HaivrapaT b pe3epBaTHTe ca cbiho noa Ta3H Hafi- 
BHCOKa CTeneH Ha ona3BaHe. 

3aKOHT>T 3a naMeTHHHHTe Ha KyjnypaTa h My3eHTe (1969) onpeaena KaTO naMeTHHK Ha KyjnypaTa "bcako jjbhxchmo h 
HeflBH5KHMO aBTeHTHMHO MaTepnajiHO CBH^eTeJicTBO 3a HOBeuiKO npncbCTBHe h aefiHOCT h 3a npouecHTe b npnpoaaTa, KoeTO 
HMa HayHHa h/hjih KyjiTypHa ctohhoct h npHTeacaBa o6mecTBeHa 3HaHHMOCT" (hji. 3). ITaMeTHHHHTe Ha KyjiTypaTa ce 
HaMHpaT iiojx 3aKpnjiaTa Ha jxtpacaBara (hji. 2). Hhboto Ha 3anjHTa ce onpeflena b HH3X0JXflni pen ci>o6pa3HO 3HaHeHHeio Ha 
naMeTHHqHTe Ha KyjnypaTa, onpe^ejieHH KaTO naMeTHHqq ct>c cbctobho, HaqHOHajiHO, pernoHajiHO h t.h. 3HaqeHHe (hji. 
19). TyK ca npejjcTaBeHH h nemepHTe, kohto ca jjeKJiapnpaHH KaTO HejjBH5KHMH naMeTHHqq Ha KyjnypaTa. 

Hapea6a JNs 1 7 3a onpeaeJiHHe rpaHHqHTe h peacHMa Ha 3annna Ha HeflBHXCHMHTe naMeTHHqq Ha KyjiTypaTa, kohto He 
ca fleKJiapnpaHH KaTO pe3epBara cnopea ropenoconeHHa 3aKOH (No 17, 1979) h Hapea6aTa 3a jjeKJiapnpaHe Ha He^BHXCHMH 
naMeTHHqH Ha KyjnypaTa (No 5, 1998) onpejjeJiflT Te3H naMeTHHqq, TaxqaTa qpqjieacanja TepHTopna, jjarapoBKa, eaHHHHHH 
hjih rpynoBH o6eKTH h taxhoto 3HaHeHHe (cbctobho, Haqqoqajmo h np.) KaTO 3aiqHTeHH npHpojjHH oSeKTH h naMeTHHqH. 

Heo6xoj]HMO e m. ce cnoMeHe h Hapefl6ara 3a npoBeac^aHe Ha TepeHHH apxeonorHHecKH npoyHBaHHa b EMrapna 
(1997), KoaTO npejjnHCBa npaBHJia h MexaHH3MH 3a apxeoJiorHHecKH npoyHBaHHH b CTpaHaTa, BKJnoHHTejmo h b neniepme. 
TaKHBa npoyHBaHHa MoraT m 6■hJ^a^ npeanpneMaHH caMO c pa3penieHHe Ha AHM - EAH. 

,H,pyr 3aKOH, kohto ce OTHaca no ona3BaHeTO Ha nenjepHTe e 3aKOffl>T 3a 3aiqHTeHHTe TepHTopHH (1998), kohto e 
HaconeH rnaBHO kt>m 3anqnaTa Ha npnpojjaTa KaTO HaqHOHajmo h o6niOHOBeniKO 6oraTCTBO (hji. 2). TyK ca BKJiioHeHH 
hakojiko KaTeropHH Ha 3aniHTeHH o6eKTH h pernoHH - pe3epBaT, HaqHOHaneH napK, npnpojjHa 3a6eJieacHTeJiHOCT, 3anjHTeHa 
MecTHOCT, BKJiioHHTeJiHO h CBOTBeTHaTa o6Kpi>5KaBania TepHTopna, koato cbhio e 3anqneHa (hji. 5). HanpHMep, 6poflT Ha 
nemepHTe, BKJiioHeHH b KareropHsna Ha npnpoj]HHTe 3a6eJieacHTeJiHOCTH e 123 (<I>Hr.3). 

Cnopea 6i>jirapcKOTO 3aKOHoaaTeJiCTBO, BceKH rpaacaaHHH, o6niecTBeHa hjih fltpacaBHa opraHH3aqHa, npn cJie^BaHeTO 
Ha onpe^ejieHH npoqejrypH h npaBHJia, Moace m HanpaBH apryMeHTHpaHO npejiJiroKeHHe 3a fleKJiapnpaHe Ha npnpoflHH 
o6eKTH (neniepn hjih pernoHH) KaTO 3aniHTeHH TepHTopHH npen KOMneTeHTHHTe opraHH (b perHOHajiHHTe HHcneKqHH Ha 
MnHHCTepcTBOTO Ha OKOJiHaTa cpejja h BOJjHTe (MOCB). CbniecTByBa bmmtokhoct 3a BpeMeHHO orpaHHHaBaHe Ha nocThna 
h H3noji3BaHeTO Ha onpeaeneHH nenjepn. ,H,OKaTO Tene orpaHHHHTeJiHHa peacHM, BceKH aKT Ha HeroBOTO HapyniaBaHe ce 
no;rpa36Hpa KaTO yBpeayiaHe Ha 3annneHa mccthoct }KAJIOB (2006). 

HanieTO 3aKOHOjjaTejicTBO npeflBHacjja onie HaKa3aHH« 3a pa3pyniaBaHeTO Ha 3anqneHH o6eKTH h pernoHH. HanpHMep, 
HaKa3aTejiHH»T KoaeKC (1968) npejjBHxyia npo6aqHa, 3aTBop no 3 tojjhhh hjih rjio6a (no 2000 jib) 3a pa3pyniaBaHe Ha 
3aniHTeHH mccthocth, pacTHTejiHH h 5KHBOTHHCKH BHjjoBe, BKJiioHHTejiHO h nenjepH (hji. 278b). 

Ona3BaHeTO Ha o6eKTH c KyjnypHO 3HaHeHHe, BKJiioHHTeJiHO h nenjepHTe ce npnnara npaKTHHecKH npe3 opraHHTe Ha 
OTroBopHHTe 3a TOBa HHCTHTyqHH KaTO MnHHCTepcTBaTa Ha KyjnypaTa h OKOJiHaTa cpeaa h BOflHTe. B cJiynaHTe Ha 
H3BT>pnieHO npecTMJieHHe cnpaMO 3anjHTeHH o6eKTH ca aHraacHpaHH cbnjo TaKa h npaBO npnnaraniH opraHH KaTO 
MHHHCTepCTBOTO Ha Bi>TpeniHHTe pa6oTH. 

J\nec b TjiaBHaTa KapTOTeKa Ha 6i>JirapcKHTe nenjepq Ha EMrapcKaTa (J)eaepaqH» qo cqeneoJiorHa ca perqcTpHpaHH 
5550 npoyneHH h KapTHpaHH nenjepq. 

06niHaT 6pofi Ha 3aniHTeHHTe nenjepq b EMrapna (cbraacHO kohto h jae 3aKOHH) e nan 1000 (noHTH 1/5 ot 
npoyneHHTe nenjepn b CTpaHaTa). TyK ca BKJiioHeHH 3aniHTeHH h KapcTOBH o6eKTH KaTO ac^pena, H3BopH, apxeoJiorHHecKH 
naMeTHHqq, xa6nTaTH Ha xchbothhckh BHjjoBe b KapcTOBH eKOCHCTeMH. MHoro ot tsx ca 3aniHTeHH cmio h KaTO 
naMeTHHqq Ha KyjnypaTa. HanpHMep, 6po»T Ha neniepHTe, aeKJiapHpaHH KaTO naMeTHHqq qa KyjiTypaTa ot qaqHOHajmo 
3HaHeHHe e 138. open Tax ca ,H,eBeTamKaTa neniepa, JIoBeniKO ; CKajiHHTe qi>pKBH h OTnieJiHHHecKH khjihh Kpafi c. HBaHOBO, 
PyceHCKO (BKJnoqeHH b CnncbKa Ha K3HECKO 3a CBeTOBHO KyjiTypHO h HCTopHHecKO HacneacTBo); 32 nenjepn c rpa(J)HTH 
(ot enoxaTa Ha HeonHTa no cpe^HOBeKOBHeTo) b m. ToBeaapHKHa Kpafi c. HapeBeq, BpanaqcKo; 28 qeniepq b npHpojjHO- 
apxeoJiorHHecKHa pe3epBaT ilHJiaTa Kpafi c. KaMeH 6p»r, /],o6pH t iKo; 13 neniepn b pafioHa Ha apxeojiorHHecKO- 
HCTopHHecKHfl pe3epBaT C6op»HOBO, Pa3rapj]CKO h 7 neniepn b pe3epBaTa KannaKpa, BapHeHCKo; MarypaTa Kpafi c. 
PaGnnia, Bhjjhhcko c HeHHHTe mohoxpomhh pncyHKH (<I>Hr.l ) 

3. Hhkoh npofijieMH 

CbnjecTByBaT MHoacecTBO npo6neMH b o6nacTTa Ha ona3BaHeTO Ha neniepHTe, b pe3yjnaT Ha pa3JiHHHH npHHHHH, cpejj 
kohto h HecT>Bi>pnieHCTBa b ceraniHOTO 3aKOHoaaTeJicTBO. HopMaTHBHHTe aKTOBe KaTO qano rapaqTHpaT (necTO caMO qa 
Teopna) ona3BaHe caMO Ha o6eKTH, kohto ca jjeKJiapnpaHH KaTO 3aniHTeHH. Ha npaKTHKa, bchhkh neniepH-npHpojjHH 
3a6eJie>KHTeJiHOCTH h Te3H b 3aniHTeHH mccthocth h npnpojjHH napKOBe ca 3aniHTeHH caMO npe3 nocTaB«He Ha Ta6eJiH. 

3a pa3JiHKa ot npaKTHKaTa b flpyrn CTpaHH, b EMrapna nocenieHHaTa Ha 3aiqHTeHH neniepH-npHpojjHH 
3a6eJieacHTeJiH0CTH ca cbo6ojjhh h h3bi>h ctphktch kohtpoji. ToBa necTo npHHHHSBa cepH03HH (h HeHaKa3yeMH) 
pa3pynieHHfl Ha no^3eMHHTe eKOCHCTeMH - nyneHe Ha o6pa3yBaHH«, apacKaHe no CTeHHTe, 3aMi>pc5!BaHe h np. (THnHHHH 
npHMepn 3a TOBa ca TeMHaTa jrynKa Kpafi JIaKaTHHK h Jlyxmna Kpafi c. EocHeK). 

B aonMHeHHe bchhkh He3aniHTeHH neniepn ca H3JioaceHH Ha pa3pyniHTejma (h HeHaKa3yeMa) HOBeniKa aefiHOCT. 
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Ouz.l MoHoxpo.uHume pucyHKU c zytmo om new,epama Mazypa, c.Paduma (XwiKonum - Epomoea enoxa) 

KaTO ce HMa npe^BHfl ne nemepHTe ca cnenHijfflHHH h yHHKajiHH o6eKTH, 9 HJieHOBe Ha EMrapcicaTa <j>e,aepanH5! no 
cneneoJiorHS pa3pa6oTHxa npoeKT03aKOH 3a nemepHTe, BHeceH b Hapo^HOTO cb6paHHe npe3 2005 r. To3H 3aKOH nenH m. 
perynnpa npoyMBaHeTO, ona3BaHeTO h H3noJi3BaHeTO Ha nemepHTe KaTO HeoT^eJiHMa nacT ot npnpoflHOTO h o6moHOBeniKO 
6oraTCTBO h KaTO o6eKTH ot oco6eHO 3HaHeHHe 3a reoJiorHjrra, 6HOJiorHHHOTO pa3Hoo6pa3He, BOflocHa6fl5maHeTO, 
KyjiTypHOTO h HCTopHHecKOTO HacneflCTBO, HayKaTa h TypraMa (hji. 2). TyK ona3BaHeTO Ha nemepHTe e HacoHeHO kt>m 

06eKTH OT KyjiTypHOTO H HCTOpHHeCKO HaCJie^CTBO, KaTO CKajIHH MaHaCTHpH, nenjepH, H3nOJI3BaHH H 0(J)OpM5IHH OT HOBeKa H 

apyrn o6eKTH ot KyjiTypHO h HCTopHHecKO 3HaHeHHe, BKjnoHHTejmo pa3JiHHHH KaTeropHH nemepH h peacHMH Ha ona3BaHe h 
3aniHTa (hji. 3, 4, 5). 




a 35 so 



0ue.3 Kapma ua pa3no.iooiceHuemo Ha neiqepume npupodnu 3a6ejieMcumejiHocmu e E-biizapun M.AjieKcuea, K.ffanawioe, 
A.yKcmos u KOJiexmuG. 
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4. 3aKJnoHeHHe 

Etflemirre HacoKH b aefiHOCTTa no ona3BaHeTO Ha qeiqepqTe Tpa6Ba ^a BKJiKJHBaT o6e;jqqeqqTe ycqjiqa Ha pa3JiHHHH 
cneqHajiHCTH b ona3BaHeTO Ha KapcTa - reorpadpq, reoJi03H, 300JI03H, apxeoJi03H, cnejieoJio3H h np., qpe3 kohto j\& Q-hjx&T 
o6aBaBaqq h ;jeiuiapqpaqq hobh KapcTOBH perqoqq 3a 3aiqqTeqq TepHTopHH. TyK e msctoto m. ce qpoBeayja CHCTeMaTHHHa 
h Koop^HHHpaHa nonHTHKa b o6jiacTra Ha o6pa30BaHHeTO ot bchhkh atpacaBHH h o6mecTBeHH opraqq3aqqq 3a 
onpeaenaHeTO Ha 3aiqqTaTa Ha KapcTa KaTO Baacqa qacT ot qaniero qpqpo^qo h KyjrrypHO qaqqoqanqo h CBeTOBHO 
HacneflCTBo! 

HflMa CBMHeHHe, He qaq-edpqicacqoTO cpe^cTBO 3a ona3BaHe e o6pa30BaHHeTO Ha BceKH qjieq Ha cneneoJiTOKKHTe 
o6mecTBa (KJiy6oBe, o6mecTBa, qaqqoqanqq dpe^epaqqq h acoqqaqqq) c aKqeqT ki>m MJia^oTO qoicojieqqe - qauieTO 
6T>fleiqe - b qpoyHBaqeTO h oqa3BaqeTO qa KapcTa, b cqofleJiaqeTO qa pa^ocTTa ot qoceiqeqqe qa Te3q yqqKanqq qpqpo^qq 
q KyjiTypqq o6eKTq b quBaiqqTe flqq! 

3a cqeneojioJKKaTa o6iqqocT e Mqoro qo-Baacqo q ;ja pa6oTq (qpe3 q3qoji3Baqe qa Bcqqicq BMMroKqq cpe^CTBa b 
opraqq3qpaqe qa cqeqqanqq KaMqaqqq b yqqjiqiqaTa, Me^qqTe q qp.) 3a o6pa30Baqqe q qoqyjiapq3qpaqe qa 3qaneqqeTO 
qa qeiqepqTe q KapcTa KaTO qacT ot KyjrrypqoTO qacneflCTBO. ITo T03q qaqqq MoraT j\a. £fhj\e qocTqrqaTO dpopMqpaqeTO qa 
qpoaKTqBeq noj\xoj\ cpefl o6iqecTBOTO KaTO qano qo OTqonieqqe qa qpo6neMqTe qa oqa3BaqeTO qa KapcTa. 

Heo6xo;qiMO e cwqo TaKa j\& ce TipcaT eBpoqeqcicq q3Mepeqqa b 3aKoqoBaTa 6a3a 3a oqa3Baqe qa qeiqepqTe. 
CTaqoBqnjeTO qa E-bJirapcicaTa dpezjepaqqa qo cqejieonorqa e qe EBpoqeqcKaTa dpe^epaqqa 6q Tpa6Bajio j\& qqqqqqpa q j\a. 
pa3pa6oTq J\npeKiuBa qa CbBeTa qa EBpoqa 3a oqa3Baqe qa qenjepqTe KaTO qano q b qacTqocT - 3a TaxqaTa 3aiqqTa KaTO 
qaMeTqqqq c KyjiTypqo 3qaneqqe. Haq-MajiKO Te3q qpo6jieMq 6qxa Moraq m ce peryjiqpaT b CTpaqqTe-HJieqRq qa 
EBpoqeqcKqa ct>io3 qpe3 CM^aBaqe na ripenop'bKa qa EC qo qpqMepa qa ripenop'bKa No 36/1992 3a KoqcepBaqqjrra qa 
qofl3eMqqTe xa6qTaTq qa EC juberthie (1995). 
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CbBPEMEHHM TEHflEUMM B M3nOJ13BAHETO HA 

TEOrPAOCKM MHO0PMAUM0HH CMCTEMM B 

M3CJlEflBAHET0 HA KAPCTA 

flHMHTtp PAHHEB 

My3en no cneneonorna h poxioncKHfl KapcT - Henenape 

CONTEMPORARY TENDENCES OF USAGE OF G.I.S. IN 

KARST STUDIES 

Dimitar RAICHEV 

Museum of speleology and Rodope Karst - Chepelare 

Pe3K>Me 

floKnaAtT npeACTaBJi HOBMTe TeHfleHu.i/ii/1 3a i/i3non3BaHe Ha TMC b npoyHBamiHTa Ha KapcTa b B"bnrapn5i. 
KniOHOBe p,yMV\: KapcT, neinepn, reorpadpcKM MHCpopMaMMOHHM ciicTeMH. 

Abstract 

The article resumes new tendencies of usage of geographical information systems in karst studies in 

Bulgaria. 

Keywords: karst, caves, G.I.S. 

d>JHHOCT H 3HAHEHHE HA TEOTPAOCKHTE HHOOPMAUHOHHH CHCTEMH (rHC). 
KAKBO E THC?- Tona e cbBKyimocT ot hhkojiko ejieivieHTa: 

HH(J)opMaiiHOHHa CHCTeivia - cny>Kema 3a Bi,Be)K,naHe,ynpaBJieHHe, aHajin3npaHe Ha reonpocTpaHCTBemi 
.namni; 

TeonpocTpaHCTBeHH uiiiini - TOBa ca j\amm opraHH3npaHH no cnennajieH HannH b reorpa(|)CKH 6a3H 
UIhhh. H3tohhhuh Ha TaKHBa ztaHHH ca reorpa(j)CKHTe KapTH, caTenHTHH h aepocj)OTO H3o6pa>KeHHH 
Xapayep - npe3 kohto ce octinecTBflBa n>mocTHaTa o6pa6oTKa h aHajiH3 Ha Jiamm; 

IIoTpeSHTeJiH - TOBa noHjroie ce OTHacfl KaKTO 3a OTflenHHJi cnennajiHCT pa6oTem b oGjiacrra Ha THC Taica h 
3a opraHH3auHH ot nacTHHJi h nyGnnneH ceKTop H3noJi3BamH h paGoTemn c THC; 
HMa ziocTa roJiJMO pa3HHOo6pa3He Ha THC co<J)Tyep - Han- H3non3BaHH rHC-coc|)TyepH ca: 

1. ARC GIS Ha ESRI h HeroBHTe npHJio>KeHHJi. KoMnaHH>rra HMa cnennajiHa pa3pa6oTKa 3a 
H3cneziBaHeTo Ha nemepnTe h KapcTa - Caves and Karst. 

2. Auto CAD Map 2000; 

3. Autodesk mapGuide viewer; 

4. GRASS; 

5. ERDAS IMAGINE; 

6. COMPASS; 

7. WINKARST; 

8. GLOBAL MAPPER; 

H MHoro .npyrn nporpaMH ot T03H THn. KaTO nporpaMHTe COMPASS h WINKARST HaivrapaT npnnoKeHHe 
npn H3Cne/(BaHeTO Ha no,H3eMHHJi KapcT (cbcraBjffleTO Ha ^HTHTanHH KapTH Ha nemepn). TeorpacJicKHTe 

HHCJ)OpMaUHOHHH CHCTeMH HaMHpaT npHJIO)KeHHe He CaMO npH H3CJie,HBaHeTO OKOJIHHfl CBaT ho h Ha no^3eMHHH. 

IIpe^HMCTBa npn H3non3BaHeTO Ha THC: bchhkh jiamm ca bt.b UH<|)poB bh,h, bt,3mo>khoct 3a o6pa6oTBaHe h 
H3BHHHaHe Ha raraM o6eM HHc|}opManHfl, bt,3mo>khoct 3a npocTpaHCTBeHH aHajiH3H, ^aHHHTe ca opraHH3HpaHH 
no cneinianeH HanHH b reorpa<J)CKH 6a3H-,naHHH, bt,3mo)khoct 3a pa6oTa c pa3HHHHH Mcnenn Ha j^amm 

(paCTepHH H BeKTOpHH) H Jip. 

HeztocTarbUH npn H3non3BaHeTO Ha THC: TOBa ca co(j)TyepHH npcuyKTH kohto H3HCKBaT moiuhh KOMmorbpHH 
KOH(j)HrypauHH, TtproBCKaTa ctohhoct Ha e/jHH TaKBB npcuyKT e mhoto BHCOKa, He uaBCfLKbjie no 3eMjrra MO>Ke 
^a ce BHece TaKaBa TexHHKa 3a Hy^nre Ha cneJieoJiorHjrra (j\a He Ka>KeM noHTH HHKt,ne). Jlnncra Ha 
cneunajiHCTH cbino. 

IIpe3 nocneziHHTe tozihhh ycnjieHO ce pa6oTH no ci>3;iaBaHe Ha Ba3a .naHHH Ha nemepnTe b BtnrapHH. B 
cerauiHHfl bhzi 6a3aTa aaHHH Ha nemepnTe b Btnrapna e xtocra xio6pa OTroBapjnua Ha Hy>K^HTe Ha 
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cneneoJi03HTe, ho cbiuo Taica 6nxa MornH /ja ce HanpaBHT h .npyra pa3pa6oTKH c Hen ^ontnBaHe a MO)Ke 6h h 
nozio6paBaHe Ha ^ocera ctinecTByBamaTa 6a3a ^aHHH. 3a TepHTopnaTa Ha ilro^HHCKHa KapcTOB no/jpaiioH 
pa3pa6oTHX THC- 6a3a .naHHH 3a nemepHTe. 3a Ta3H pa3pa6oTKa e H3noJi3BaHa TonorpatJicKa KapTa b M 
1:50000, ot Ta3H KapTa ca ci.6paHH reonpocTpaHCTBeHH ziaHHH 3a penecjja, KOTHTe, XH^porpac^HflTa, HaceneHHTe 
MecTa, ntTHaTa Mpe>Ka h ^p.MecTonojio>KeHHeTo Ha BxozioBeTe Ha nemepHTe ca H3MepeHH c GPS KaTo ^o 
hhkoh ot tax HMa Track log (m.TeKa), kbm Bxo^OBeTe Ha nemepHTe ot KapTaTa ca HanpaBeHH xnnep BpT.3KH 
(hyper link) ki.m CKaHHpaHHTe KapTH Ha nemepHTe ot no^panoHa. Ha no-Hanpe^Han eTan ot pa3pa6oTKaTa me 
6i.ziaT npeziCTaBeHH nemepHHTe ranepHH b 3 MepeH BapnaHT npHBT.p3aHH ki.m ocHOBHaTa 6a3a-ziaHHH h kt>m 
ctOTBeTHaTa KapTa. LU,e HMa bt.3mo>khoct 3a ji0KanH3HpaHe Ha ynacTLUH ot nemepHTe c naneoHTOnorHHHH h 
apxeonorHHecKH Haxo^KH, cbiuo TaKa h MecToo6HTaHH5rra Ha 6nonorHHHH BHZiOBe HaMHpamn ce b 6jih30CT j\o 
h b nemepHTe. Eh Mon.Ji /ja ce H3BT,pniBa MOHHTopHHr Ha TeMnepaTypaTa b nemepaTa. 
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<Null> 
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FlsiLapsTa nan e bniH ckqk 
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CE. HjlWa-7 


<Null> 
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OTBechaTa npoxoflHa 


KyMUHa 
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40802005 


870 










12 


Point 


flonna KapHCKa-2 


<Null> 


40802043 
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ce. KlJIMEfr-4 
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40802080 
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C noMonrra Ha THC e bt^mo^kho H3BT>pHiBaHeT0 Ha KJiacH(j)HKaHHa Ha nemepHTe cnope^ pa3JiHHHH KpHTepHH 
(jjtJiGoHHHa, cyxH, bo^hh, nemepn c apxeonornHecKo 3HaneHHe, nemepn c najieoHTonornHHH Haxo/jKH, 
nemepn c 6oraTo 6Hopa3Hoo6pa3He. Mpe3 THC e btj3mo5kho He caMo cb3^aBaHeT0 Ha 6a3a ^aHHH Ha nemepHTe 
ho h pa3pa6oTBaHeTo Ha pe^nua Mo/jenn, cbcraBJiHeTo Ha KapTH c pa3JiHHH0 npHJio^eHne. 
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KAPTA HA nElUEPUTE B 5"bJirAPMfl 3A GPS 
nPMEMHMUM „rAPMMH" 

HuaH AJIEKCHEB 

nemepeH Kjiy6 "XennKTHT"- Co<j>H5i - alexiev_iv@geonet-bg.com 

MAP OF THE BULGARIAN CAVES FOR GPS RECEIVERS 

"GARMIN" 

Ivan ALEKSIEV 

SC "Helictit" - Sofia - alexiev_iv@geonet-bg.com 

Pe3K>Me 

Pa6oTaTa npeACTaBH cpiinococpHflTa, TexHonormua Ha M3pa6oTBaHeTO w c"bA"tp>t<aHMeTO Ha eneKTpoHHa 

KapTa nemepiiTe b B"bnrapnfl H3pa6oTeHa 3a nomBaHe b GPS npnerviHMMM. ripeACTaBeHa e cttno n 

MeTOAonormiTa 3a CHewiaHe Ha KoopAMHaTMTe Ha KapcTOBH o6eKTM . 

KnhOHOBM AyMM: KapTorpacpi/iH, KoopAHHnpaHe Ha nemepn, pa6oTa c GPS npneMHUMM. 

Abstract 

The work presents the philosophy, creating technology and contents of the electronic map of Bulgarian 

caves for GPS receivers use. The methodology for taking down of karst object coordinates with GPS is 

also discussed. 

Key words: cartography, caves' coordinates, work with GPS. 

ITpe3 H3MHHanHTe aeceTHJieTHa ot ocHOBaBaHeTo Ha mpBOTo nemepHo apyxcecTBo b EMrapna H3cneaoBaTeJiHTe 
Ha KapcTa h nemepHTe y Hac ca HaTpynann orpoMeH o6eM ot rpa(j>HHHa h TeKCTOBa HH(j>opMaqH5L Ta e He caMO c roJiaMa 
HayHHa ctohhoct ho e h np«KO npnnroKHMa npn peinaBaHeTO Ha pe^nqa npaKTH^ecKH npo6neMH HenpaKO CBT>p3aHH c 
aeiiHOCTTa Ha cneneojio3HTe (eKonorna, apxeojiorna, 6HOJiornfl, CTpoHTencTBO, reojiorna h MHoro /rpyrn). 
CtxpaHaBaHeTO, BH3yanH3HpaHeT0 h necHOTO H3noji3BaHe Ha Ta3H HH(j>opMaqHfl e ot orpoMHO 3HaneHHe Kaicro 3a 
HacToamaTa TaKa h 3a 6i.aemaTa HayHHa h cnopTHa jjeiiHOCT Ha cneJieoJi03HTe y Hac. 

MacoBOTO HaBJiH3aHe Ha TITC npneMHnqH b HaineTO eacenHeBHe hh no3BOJMBa m noflnoMoraeM pa3H0CTpaHH0 cbo« Tpya h 
KaKTO MHoroKpaTHO m. noBHiHHM Bi>3M05KHOCTHTe ch 3a H3CJie^BaHe h H3yHaBaHe Ha nponacTHTe h nemepHTe TaKa h fla 
cb3jx&JXSM e/jHH MHoro no-^o6pH ycnoBHa 3a npaKTHKyBaHe Ha cnopTHa h TypncTHHecKa jxsvmocr CBT>p3aHa c Tax. Hakoh ot 

Te3H HOBH BT>3M05KHOCTH Ca: 

- JlecHO h 6t>P30 m. ce noKajiH3Hpa MecTOHaxoayieHHeTO Ha nemepHTe, nponacTHTe n /rpyrnre o6eKTH npeflCTaBJisreaiqH 
HHTepec 3a cneneoJiorHsrra. 

- Ei.p30 h KopeKTHO j\a hh noKaxce n bo/jh no BMMroKHHTe nbTHiqa 3a jjoctm j\o tax. 

- J\a hh noKaace npoeKqnsn-a Ha nnaHOBeTe Ha neiqepme n nponacTHTe Ha noBtpxHOCTra c oraea taxhoto rayHaBaHe n 
TtpceHe Ha hobh Bxo^oBe h neiqepHH cncTeMH. 

3a nMHoqeqqoTO H3non3BaHe Ha cbBpeMeHHHTe TITC ycTpoiicTBaTa Seme CM/jaaeH naKeT KapTH oSxBaiqaiqn TepnTopnaTa 

Ha CTpaHaTa n cb^rbpacamn HannHHara kt>m MOMeHTa HH(j>opMaqH5! b TexHHHecKH H3noJi3BaeM bh/j. 

KapTHTe ca ci>o6pa3eHH c TexHHMecKHTe H3HCKBaHHa n bmmtokhocth h (jropMar Ha mC npneMHHqHTe Ha (jmpMaTa TapMHH 

Han-pa3npocTpaHeHH kt,m MOMeHTa y Hac. Te MoraT j\a 6i>aaT H3non3BaHH n Ha bchhkh TeJie<j>OHH hjih ^>ko6hh nepcoHanHH 

KOMnioTpH, hhhto TexHHHecKH napaMeTpH no3BOJiflBaT H3noji3BaHeTO Ha pa3pa6oTeHHa ot TapMHH co<j>Tyep MobileXT. Ha 

nC KapTara Moace m 6i>ae BH3yajiH3HpaHa h H3non3BaHa c noMoiqTa Ha cocjnyepa Ha TapMHH MapSource CTannapTHO 

nojiynaBaH npn 3aKynyBaHeT0 Ha mC npneMHHK TapMHH. 

C oraefl ona3BaHero KaKTO Ha HH(}>opMaqH5n-a TaKa n Ha Tpy^a Ha bchhkh cnejieojio3H flonpnHecJin 3a CM/jaBaHeTO Ha 

KapTaTa t« npHTeacaBa 3aKJiK)HBaiq MexaHH3T>M, kohto aaBa bmmoxchoct HeHHOTO /jncTpH6yTnpaHe m. 6t,ne KOHTponnpaHO. 

I Ct/itpiKaHHe h CTpyKTypa h cBoik'TBa Ha fuviOBaia KapTa „Cnejieo-Br-B": 

Ea30BHflT BapnaHT Ha KapTaTa HanMeHOBaHa „CneJieo-Er-E" e „npo3paHeH" toh Moace m. 6-hne HacnarBaH BT>pxy flpyrn 
KapTH Ha CTpaHaTa cbffbpacaiqn pa3H0THnHa HH(j>opMaqH5i h j\a paSora cbBMecTHO c Tax KaTO rn ^onbJiBa, HanpHMep 
aeTaHJiHH KapTH Ha pene<j>a, Tonorpa<J)CKH, nwHH KapTH, KapTH Ha 3aiqnTeHH TepHTopHH, reoJioacKH KapTH hjih 
naHflnia(j>THO noKpHTHe. 
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KapTaTa ce cbctoh ot nBa cnoa. 

1. TOHKOB CJIOH - TOBa e CJIOST HOCHTeJI Ha OCHOBHaTa HH(j>OpManHa npHBI.p3aHa KT>M TOHKa eflH03HaHHO 

o6o3HaqaBama Bxona Ha o6eKTa (nemepa, nponacT, ry6HJiHme h np.) 
Hq(j>opMaqqaTa h qoneneqa h BH3yajiH3HpaHa KaKTO cnenBa: 



1 


Ilemepa - qpoyqeqa 


2 


ITemepa - b qpoqec Ha qpoyqBaqe 


3 


Ilemepa - He qpoyqeqa 


4 


ITemepa - 3amHTeH o6eKT 


5 


IIponacTHa nemepa - qpoyneqa 


6 


IIponacTHa nemepa - b qpoqec Ha qpoyqBaqe 


7 


IIponacTHa nemepa - He qpoyqeqa 


8 


IIponacTHa nemepa - 3ainHTeH o6eKT 


9 


IIponacT - qpoyneqa 


10 


IIponacT - b npoqec Ha qpoyHBaqe 


11 


IIponacT - He qpoyqeqa 


12 


IIponacT - 3amnTeH o6eier 


13 


HqnqKaqqa - 3a qpoBepKa 


14 


HqnqKaqqa - qpoBepeqa c qepcqeKTHBH 


15 


HqnqKaqqa - qpoBepeqa 6e3qepcqeKTHBqa 



BceKH ot TqqoBeTe o6eKTH e H3o6pa3eq ci.c chmboji, kohto enH03qaqqo ro oqpenena KaTO TaKBB q qanqqcaq c qeroBOTO 

o(J)qqqajiqo qaqMeqoBaqqe, KapTOTeneq qoiviep, qjiq noKanqo (MecTqo) qaqMeqoBaqqe qpq Jiqqca qa npyra qq<j>opMaqqa. 

3a qy>KflHTe qa KapTaTa e BT>Beneqo o6o6maBamoTO qoqaTqe „qqnqKaqqa", KoeTO cwrtpaca b ce6e cq BcqqKq 

qoBT>pxqocTqq KapcTOBq 4>opMq, qyKqaTqqq, q3Bopq q np. IIoTeqqqajiqo qqTepecqq 3a cqeneonora. 

KapTaTa qo3BonaBa Tipceqe qa naneq o6eKT qo qeroBOTO qMe qjiq nacT ot qero q qpq qanqqqe qa pyTqpama qonnroKKa ot 

npyra KapTa naBa BMMroKqocT qoTpe6qTena qa mC qpqeMqqKa na 6i,ne qaBqrqpaq no o6eKTa. 

Kim TOHKOBqa cjiofi e qpqKaneqa q BT>3MO>KqocT 3a qoKa3Baqe qa KpaTKq 6ene>KKq 3a o6eKTa (BMMWKqocTqTe 3a 

q3qoji3BaqeTO qa Ta3q oqqqa 3aBqcq ot Monena qa ITIC qpqeMqqKa). 

2. HojmroHOB CJioii - TOBa e rpacifflHeq cnoft q3o6pa3aBaiq qjiaqa qa o6eKTa q naBaiq bkmohchoct 3a 

qpocnenaBaqeTO My qo qoBi.pxqocTTa T03q CJioii qe qocq aTpq6yTqBqa qq<j>opMaqqa. 
II. Pa3uiHpeH BapuaiiT Ha KapTaTa „Cnejieo-Br - K". 

Pa3niqpeqqaT BapqaqT qa KapTaTa me 6i>ne KOMepcqaneq qponyKT qqTerpqpaq kt>m qponyKTa „HaBqraqqoqqa KapTa qa 
Emrapqa (0<I>PM)" 3a Garmin GPS pa3pa6oTBaq q nonMBaH cbBMecTqo c eKqqa CMnaTen qa KapTaTa. 
Kbm CT.mecTByBamqTe naqqq q BT>3MO>KqocTq qa Cqeneo-Er-E (6a30BaTa KapTa) e qpqcbenqqeqa q q-wmaTa 
4>yqKqqoqajiqocT q qqciiopMaTqBqocT qa „HaBqraqqoqqa KapTa qa Ewirapqa". 

B noqMqeqqe kt>m cbmecTByBamqTe BMMoacqocTq qa „CqeJieo-Er-E" me 6T>ne no6aBeqa q BMMroKqocTra 3a 6i>p3a q 
KopeKTqa oqeqKa qa qaqqqqTe 3a nocraq no q36paqqaT cqeneo o6eKT KaKTO q qon6op q opraqq3aqqa qa norqcTqKaTa qpq 
qpoBeacnaqe qa eKcqenqqqq. 

3a pa3JiqKa ot „CqeJieo-Er-E" Ta3q KapTa qe e qpo3paqqa q qe naBa BMMroKqocT 3a q3qon3Baqe qa cqeneo qq<j>opMaqqaTa 
CbBMecTqo c npyrq qe qpo3paqqq mC KapTq, qo 3a CMeTKa qa TOBa ocqrypaBa qo 6i>p3a q KopeKTqa qoTpe6qTeJiCKa 
pa6oTa c o6rqo reorpa<j>CKaTa qq<j>opMaqqa 3ajioaceqa b „HaBqraqqoqqa KapTa qa Etnrapqa (0<I>PM)". 
KoM6qqqpaqaTa KapTa ocqrypaBa KopeKTqa qaBqraqqa no q36paqqa cqeneo o6eKT c BMMroKqocT 3a qon6op qa TpaceTO b 
3aBqcqMOCT ot TpaqcqopTa, KoqTO pa3qonaraMe. KaKTO q BcqHKq qpenqMCTBa qa opqrqqanqaTa „HaBqraqqoqqa KapTa qa 
EtJirapqa (0<I>PM)" q3Jio>Keqq b qeqqoTO oqqcaqqe qo-nony. 

ITLTqaTa KapTa qa EtJirapqa 3a Garmin GPS e enqq KOMqjieKceq qponyKT, BKjqoHBaiq b ce6e cq naqqq 3a 
MeacayrpaflCKqTe q-bTqrqa b CTpaqaTa, ynqqqaTa Mpeaca b qaceneqqTe MecTa, o<j>poyfl MapmpyTq, nypqcTqqecKq qweKq q 
MqoacecTBO qqTepecqq o6eKTq ot qaq-pa3qoo6pa3eq xapaKTep. Ta e qpenmsqaqeqa 3a niqpoK Kptr ot qoTpe6qTenq, KaTO 
qejrra q e na 3anoBonq qyacnqTe KaKTO qa penoBqTe Bonaqq qa MIIC, TaKa q qa o(J)poya eqTycqacTqTe. KapTaTa e b qpoqec 
qa qeqpeKT>cqaTo pa3BqTqe q qpeqq3qpaqe, KaTO qpq6.nq3qTe.nqo qa Tpq Meceqa q3Jiq3a o6qoBJieqqe, KoeTO 
perqcTpqpaqqTe KJiqeqTq qonynaBaT 2 ronqqq 6e3qjiaTqo! IH,e OTKpqere qq<j>opMaqqa KaK na perqcTpqpaTe 3aKyqeqaTa ot 
Bac KapTa b qpqjioaceqaTa kt>m qea Kqqaoca. 

IIpe/iHMCTBa KapTaTa: 

■• Hafl 5300 qaceneqq MecTa * 

• Tipceqe qo anpecq b 77 qaceneqq MecTa. * 

• Ttpceqe qo 6jioKOBe b 43 qaceneqq MecTa. * 

• Ynqqq b qa,n 120 qaceneqq MecTa. * 

• Haa 14 800 POI - 6eq3qqocTaqqqq, xoTenq, pecTopaqTq, Mara3qqq q Mqoro npyrq 

• HoBq Off-Road MapmpyTq, q-E/rarqa q q-bTeKq. * 

• HqiiiopMaqqa 3a pacTqTenqaTa qoKpqBKa qa TepqTopqaTa qa CTpaqaTa. 
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• ITMHa noOTptflCKa Ha EMrapcKH e3HK - BKJiioHHTeJiHO Ttpceqe. 

• KapTaTa e HanpaBeHa c opqrqqaneq coijrryep Ha Garmin International. 
CejiHmeH /ihji: 

KapTaTa BKJnoHBa qa,n 5300 qaceneqq MecTa, kohto ca jxocTbmm 3a Ttpceqe qpe3 KaTeropqaTa „rpa^OBe" (Cities). 3a 
npeo6jiaaaBamaTa qacT ot roneMHTe rpa^OBe b CTpaHaTa, KaKTO h 3a hakoh no-MajiKH cennma, KapTaTa pa3nonara c 
aeTafijiHa qq(j>opMaqqa 3a ynqqqaTa Mpeaca. 

Off-Road zihji: 

KapTaTa cbfltpaca nan 20 000* KHJioMeTpa o(J)poyfl qtrania h mTeKH, KaTeropH3HpaHH no ran Ha npeB03HOTO cpe^CTBO, 3a 
KoeTO ca npoxo^HMH, KaTO 3a roJiaMa qacT e BKJnoqeqa n qq(}>opMaqqa 3a hhboto Ha Tpy^HOCT Ha npeMHHaBaHe no Tax. 3a 
yao6cTBO n acHOTa, o<J)poya mramara ca qpe^cTaBeqq rpa(J)HHHO b ^ByqBeTeq KOHTyp, KaTO b 3aBncnMOCT ot rana Ha 
npeB03HOTO cpe^CTBO, 3a KoeTO ca npoxo^HMH, qBeroBeTe HMaT pa3JiHHHO 3qaqeqqe. 

OSeKTeH /iHJi 

B KapTaTa ca BKnioqeqq qa,n 14 800* o6eKTa, qpeflCTaBJiaBanqi HHTepec 3a noTpe6nTeJiHTe, KaTO ocHOBHHTe KaTeropnn ca 
cJie^HHTe: 

• Graqqqq 3a ropnBO (6eH3HH, ra3, MeTaH) 

• Abtomo6hjihh oSeKTH (aBTOcepBH3H, aBTOMHBKH, napKHHrn) 

• TpaHcnopTHH TepMHHajin (jieranra, aBTorapn, acn rapn) 

• 06mecTBeHH crpa^n (atpacaBHH n MecTHH a^MqqqcTpaqqq, ynnnnnia, Sonqnqn) 

• Kyjnypqn qeqTpoBe (TeaTpn, Knqa, ranepnn, My3en) 

• HonryBaqe n ot^hx (xoTenn, MOTenn, xnacn, Ki>Mqqqrq) 

• Xpaqa n pa3BJieqeqqa (pecTopaqra, KJiy6oBe, 3aBeaeqna) 

• TtproBCKH o6eKTH (Mara3qqq, aqTeKH, 6aqKn) 

• npqpoflqn 3a6eJie5KHTeJiqocTH (Bi.pxoBe, qeniepq, qapKOBe) 

• rijiaqqqcKa 6e3oqacqocT (qnaqqqcKH MapKnpoBKH, H3TOHqqqq qa qqTeqqa Bo^a, 3acnoqq) 

• E3epa q a30Bqpq. 

- nowrbpaca ce Ttpceqe qa xoTenq b cneflqqTe CKq KypopTq: EopoBeq, ^leqenape, ITaMqopoBO, EaqcKO, ManbOBqqa, 
naqqqqnje. * 

- Haqeceqa e qq<j>opMaqqa 3a pacraTenqara qoKpqBKa qa TepqTopqaTa qa CTpaqara. * 

- Bi>Beaeqq ca 100-Te qaqqoqanqq TypqcraqecKq o6eKTa qa Ewirapqa.* 

- IToaflT>p5Ka ce Ttpceqe qa 3aBe^eqqa qpe^Jiaraniq WiFi HqTepqeT (6e35Kqqeq qqTepqeT). * 

- 3a^aaeqq ca CTaq^apTqqTe orpaqqqeqqa qa CKopocTTa qo qtraniaTa b CTpaqaTa 3a qo-qpeqq3qo q3HqcnaBaqe qa 
MapnipyTqTe. 

• Hobo bt>b Bepcqa 4.70. 



• Chhmkh ot Bcpcim 4.70: 
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H flBara BapnaHTa Ha Cneneo KapTaTa ca CMflafleHH c neMajiKHTe ycqjiqa, KaKTO Ha bchhkh qeniepqaqq 3acHeMajiH 

Koop^HHaTHTe Ha o6eKTH hjih qH(J)poBajiH h qpqBi>p3Bajiq ki.m Koop^HHaTH nnaHOBeTe Ha nemepHTe, TaKa h Ha eKHna 

o6pa6oTHJi ^aHHHTe h CMJian KapTaTa. B pa3pa6oTBaHeTO h qojmpi>5KKaTa Ha qoj]o6eq qpojryKT ce BJiaraT He MajiKO BpeMe h 

(J)HHaHCOBH cpe^CTBa kocto o6ycJiaB» h»koh qeo6xo;jqMOCTq h npaBHJia 3a jjqcTpq6yTqpaqe Ha KapTaTa. 
Bchhkh, kohto no MOMeHTa ca H3npamajiH KoopjjqqaTq 3a qejrra me HMaT bt>3mtokhoct jx& nonyqaT 6a30Bara KapTa 
„CneJieo-Er E" 6e3nnaTHO, a pa3HiHpeHH«T BapnaHT „CneJieo-Er -K" Ha qpe<j>epeqqqajiqa qeqa jjoroBopeqa c eKHna 
pa3pa6oTHJi „HaBHraqHOHHa KapTa Ha EMrapna (OOPM)". H3non3BaHeTO Ha qo,ao6qa cxeMa Ha flqcTpq6yqqfl ce 

npeflBHac^a h 3a b 6i.aeme KaTO qpe<j>epeqqqqTe me ca Banqjjqq 3a bchhkh yqacTqqqq msm KOOpflMHaTM H3 10 hjih 

qoBeqe qoBH o6eKTa hjih BeKTopH3HpajiH h Koop^HHaTHO npHBi>p3ajiH nnaHOBeTe Ha jTBa TaKHBa. 

3a bchhkh ocTaHajiH noTpe6HTeJiH KapTaTa me Qt.jxs nnaTeHa Ha qeqq onpefleneHH ot (Peflepaqqjrra qo cqejieojiorqa h 

TexHHHecKHa eKHn. 

OrpaHHHeHHfl h npoMeHH b qaqqqqTe Ha flqcTpq6yqqa Ha KapTaTa MoraT m. 6i>flaT HanaraHH KaKTO ot EMrapcKaTa 

OeaepaqHa qo CqeneoJiorqa TaKa q ot aBTopa. 

3a ci>6qpaqe qa aaqqqTe 3a BxoflOBeTe qa qenjepqTe q o6eKTqTe Kacaeiqq cqejieonorqaTa e pa3pa6oTeqa q q3qoji3Baqa j\o 

MOMeqTa cne^qaTa MeTo^qKa, koato ce qpeqopMBa ot aBTopa qa BcqHKq, KoqTO qMaT acenaqe m. cbTpyjjqqnaT b 6i>j]enie. 

III. METO^OJIOriM HA CT.EHPAHETO HA flAHHH. 
KoopjjqqaTq 3a BxoaoBeTe qa qeniepqTe qpoqacTqTe eaqo3qaHqo jioKajiq3qpanqi TaxqoTO MecToqoJioaceqqe ce ci>6qpaT c 
qoMoiqTa qa: 

GPS qpqeMqqqq 

KoopjjqqaTqo qpqBi>p3Baqe Hpe3 cpe^CTBaTa qa GIS ki>m KopeKTqo reope<j>epeqcqpaqa Toqorpa(j>CKa KapTa qjiq 

caTenqTqa (aepo<j>oTo) cqqMKa. 

Tepeqqo 3acqeiviaqe c qoMoniTa qa reojjesqqqq qqcTpyMeqTq 

A) GPS npHeMHHUH. 

- 3a 3acqeMaqeTO qa KoopjjqqaTq qa BxojjoBeTe qa qeiqepq q qpoqacTq MoraT jxa 6i>j]aT q3qon3Baqq qa qpaKTqKa BcqHKq 
Moaenq GPS qpqeMqqqq. 

- qpq 3acqqMaqe qa KoopjjqqaTqTe oqepaTopM e airbaceq jxa qo3qaBa BMMroKqocTqTe qa cboat GPS qpqeMqqK q 
qacTpofiKqTe, c koMto paSoTq b MOMeqTa. 

- 3a q36flraaqe qa rpy6q rpeniKq qpaKTqnecKq qe qoaneacaniq qa OTCTpaqsreaqe qe Tpa6Ba jx& ce qpoMeqsrr 
qacTpofiKqTe qa pe<j>epeqTqq« ejiqqcoqj] qpq 3acqeMaqeTO qa rpyqa TOHKq qjiq nqqefiqq o6eKTq. GPS qpqeMqqKa 
Tpa6Ba m. ocTaqe c qe qpoMeqeqq qacTpofiKq j\o pa3TOBapBaqeTO qa aaqqqTe b PC qjiq 3aqqcBaqeTO hm qa xapTqa. 

- qo BpeMe qa pa6oTa 6e3 qpo6jieMqo Moace m. b""bj\e qpoMeqaq (J)opMaTa qa KoopjjqqaTqTe (rpajrycq MqqyTq ceKyqjjq, 
aeceTqqqq rpajrycq, MeTpqqqq Koop^qqaTqq cqcTeMq) b 3aBqcqMOCT ot qeo6xojjqMOCTqTe q qpejjqoqqTaqqaTa qa 
oqepaTopa. 

- qpeqopijHqTeJiqo e BceKq 3acqeManj KoopjjqqaTq m. HMa cbo» cqcTeMa ot TqqoBe (qBeTOBe) TOHKq, nqqqq q Ki>cq 
qaqMeqoBaqqa, c KoqTO ejjqosqaqqo m. OT6ejia3Ba o6eKTa q qeroBqTe xapaKTepqcTqKq, a cbiqo TaKa qpq 3acqeMaqe qa qo- 
ronflMa rpyqa ot o6eKTq qjiq aKO qpejjBqacjja qo-ronsM qepqofl qpe^q pa3TOBapBaqe q cqcTeMaTq3qpaqe qa qq<j>opMaqqflTa 
JX& BOflq 3aqqcKq, KoqTO jx& My qoMoraaT qpq qoaneflBanjara o6pa6oTKa qa qq(j>opMaqq5rra. 3a cbacajieqqe qopajjq 
pa3JiqKaTa b MoaenqTe qa q3qon3BaqqTe GPS qpqeMqqqq q TexqqTe BMMTOKqocTq q3qoji3BaqeTO qa czunma cqcTeMa ot 
3qaqq q qBeTOBe 3a TOHKq q nqqqq e qpaKTqnecKq qeqpqjioacqMO. 

qpq 3acqeMaqe qa Koop^qqaTq Ha tohkobh o6eKTH e qeo6xojjqMo oqepaTopM na q36epe qoaxojjania qo3qqqa 
qo3BOJi«Baiqa qpqeMqqKa jx& XBaqe MaKcqManeq 6pofi cqtTqqqq c oqTqManqa reoMeTpqa. ITopaaq ecTecTBOTO Ha 
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HHTepecyBamnTe hh o6eKTH qo3qqq» OTCToarqa Ha hskojiko MeTpa ot o6eKTa, ho qo3BOJMBarqa qo-roJMMa tohhoct e 3a 
npe^noHHTaHe ot Ta3H jxo caMHa o6eKT h npeflH3BHKBama ronflMa npoH3BOJiHO qaconeqa rpeniKa. ITpn qeBMMoacqocT 
o6eKTa m. Q"bj\e 3acHeT b qeqocpeflCTBeqa 6jih30CT ce flonycKa j\& Q-bjx&i 3acHe™ Koop^HHaTHTe Ha xapaKTepHa 6jih30 
CToarqa TOHKa, a3HMyT h pa3CTO«qqe kt>m o6eKTa h cnefl TOBa hcthhckhtb KoopjjqqaTq jx& 6i>aaT qpeq3qqcjieqq ct>c 
cpe^CTBaTa Ha caMHa GPS (qpoeKTqpaqe Ha TOHKa) hjih no-KtcHO etc cpejjcTBara Ha o6pa6oTBamaTa jjaqqqTe nporpaMa. 
.- qpeqopMBa ce onepaTopa jx& bo^h 6eJie5KKq 3a TOHHOCTTa Ha 3acHeMaHe Ha jjaqqqTe npn HeBi>3M05KHOCT TOBa m 6i>ae 
q3BT,pmeqo ot caMHfl npneMHHK h TOBa m 6T>ae ynoMeHaTO qpq nocneflBamoTO CHCTeMaTH3HpaHe Ha jjaqqqTe. 

npn 3acHeMaHe Ha Ha^MopcKa BHCOHHHa 3aaT>JDKHTejiHO ce ynoMeHaBa MeTOfla Ha qefaoTO 3acHeMaHe - 
ajiTHMeTpHHeH He 3aBHcem ot GPS npneMHHKa, onpefleneHa TpqroqoMerpqHqo ot GPS npneMHHKa, onpeaeneHa 
e^HOBpeMeHHO no jiBaTa MeTOfla. 3a GPS qpqeMqqqq c Brpajjeq anTHMeTip TOBa ca H36opHH qacTpoiiKq. 
ripn CHeMaHe Ha a3HMyT c qoMonrra Ha GPS npneMHHK c Brpajjeq KOMnac m. ce o6i>pqe BHHMaHHe h 3anHine KaicbB e toh 

KT>M aCTpOHOMHMHHJ! HJIH MarHHTHHflT CeBep 

KoopflHHaTHTe Ha tohkobh h nqqeqqq o6eKTH MoraT jx& 6-haa.T 3acHeMaHH b npoH3BOJiHa KoopjjqqaTqa CHCTeMa h DATUM 
(pe(J)epeHTeH eJinncoHji) ho 3A/], r bJI}KHTEJIHO npn qpejjaBaqeTO hm 3a BKJiioHBaqeTO hm b o6maTa 6a3a jjaqqq 3a 
CTpaHaTa Tpa6Ba jx& 6i>j]e ynoMeHaT KaKT>B e toh, HeroBOTO HaHMeHOBaHHe KaKTO h napaMeTpHTe My Ha Tpaqcjiaqqa cnpaMO 
WGS84 - dX,dY,dZ,dA,dF. ITpn H3noji3BaHe Ha MeTpqnqa Koop^HHaTHa CHCTeMa aa ca onncaHH KaKTO cjie^Ba Langitude 
Origin (qeqTpaneq Mepqjjqaq) scale (Koe<j>qqqeqT qa TpaqcijropMaqqfl) false easting (H3MecTBaqe qa q3TOK) false northing 
(H3MecTBaqe qa ceBep). 

3acqeMaqeTO qa Jiqqefiqq o6eKTq (qT>Tqrqa, qi>TeKq q jxp.) m. ce ocbrqecTBABa cnefl q3TpqBaqe ot qaMeTTa qa aKTqBqqa j\o 
CTapTa TpaK. Crsjx aocTqraqe qa Kpaqqara TOHKa e aceJiaTenqo 3aqqciT jya. ce qpeycTaqoBq q b 3aBqcqMOCT ot 
BT>3M05KqocTqTe qa qpqeMqqica jx& ce 3aqa3q c qB»T HMe q cqMBOJi xapaKTepq3qparq o6eiera. ITpq BMMoacqocT qo^enaqTe 
MapnrpyTqTe j\o BxojiOBeTe cqopejj BMMroKqocTTa 3a qpqjjBqacBaqe no tax: qiTeKa, nepeq qt>T qpoxojjqM 3a aBTOMoSqn 
4x4, qepeq qtT qpoxojjqM 3a aBTOMo6qn, ac<j>ajrr. He 6qBa m. ce 3a6paBfl, He aKTqBqqaT TpaKJior e c qopfljrtqq qo jjeTaqjieq 
ot 3aqa3eqqflT TaKi>B (qpqeMqqKa KOMqpecqpa nqqeqqqfl o6eier c oraea 3aqa3Baqe qa qaMeTTa). ripe^q qpe^aBaqe qa 
nqqeqqq o6eierq e qeo6xoaqMO aBTopa m. q3qqcTq qaTpyqaqqTe qpq TexqqsT 3aqqc rpeniKq ot 3ary6a qa qoKpqTqe 
OTKJioqeqqe ot qpeKqa Mapnrpyr qpecToq qa mscto q up.. Jlqqeqqq o6eierq ce qpe^aBaT bt>b (J)opMaTa qa pa3TOBapqjiara rq 
qporpaMa KaTO qo;xpo6qocTqTe 3a Tax ce oqqcBaT b TeKCTOB (J)aqji. 

E) 3acqeTqTe KoopjjqqaTq ot CBo6ojjqo jjqcTpqSyTqpaqqTe caTenqTqq cqqMKq q qporpaMqTe, KoqTO rq yqpaBJMBar 
qaqpqMep Google Earth MoraT jxa 6T>aaT caMO opqeqTqpoBT> t iqq 3a 3acqeMaqeTO qa KopeKTqq Koop^qqaTq, qo qe q aaqqq, 
KoqTO jx& 6T>jjaT BT>Bejjeqq b KapTaTa. 

B) nPM CHEMAHE HA KOOPflMHATM OT KAPTM M KAPTOrPAOCKM MATEPMAT1M 3A TEPMTOPM5TTA 
HA CTPAHATA E HEOBXOflMMO flA CE MMA nPEflBMfl CflEflHATA BA30BA MH0OPMAL(Mfl: 

YcjioBqo KapTqTe q KapTqqTe MaTepqanq 3a TepqTopqaTa qa qanraTa CTpaqa 6qxa Moraq aa ce qoflenjrr qa Tpq 
ocqoBqq rpyqq: 

- KapTq 3a qyacjjqTe qa OT6paqara q reonoro qpoyHBaTenqaTa jjeqqocT. 

- KapTq 3a q3qon3Baqe ot rpaacaaqcKq opraqq3aqqq. 

- TypqcTqqecKq q qi>Tqq KapTq, qnaqoBe q KapTocxeMq. 

- TeMaTqqqq KapTq. 

B qocJieaBarqqaT TeKCT BC»Ka e^qa ot Te3q rpyqq rqe 6i.fle pa3rjieaaqa qooTjjenqo c ornea aeTaqjiq3qpaqe qa qefiqqTe 

qpe^qMCTBa q qeflocTaTiqq. 

KoopaqqaTqq cqcTeMq q KapTqq qpoeKqqq, qopMaTqBqa ypea6a b E'LJirAPHil 

Kt>m MOMeqTa b EMrapqa ce q3qon3BaT jjBe KoopjjqqaTqq cqcTeMq ycnoBqo qapeneqq 1950r. q 1970r.. 

"KoopjjqqaTqaTa cqcTeMa 1950r." e CBT>p3aqa c pe(J)epeqTqqa ejiqqcoqj] qa KpacoBCKq q KapTqTe q3pa6oTeqq b qea 

q3qon3BaT TaycoBa qpoeKqqa. ^Tpes qea ce oqpe^eJiflT asa Tqqa KoopjjqqaTqq 3oqq 3 rpajrycoBq q 6 rpajjycoBq ct>c 

cbOTBeTqq ocoBq Mepqjjqaqq, 21 q 27 3a 6 rpajjycoBaTa q 24 q 27 3a Tpq rpajrycoBaTa qBqqa. Ta3q cqcTeMa e e^qqqa 3a 

CTpaqara. Ta ce q3qoji3Ba ce 3a qenqTe qa OT6paqaTa q reonoro qpoyHBaTenqaTa aeqqocT q qe e aocTT>qqa 3a jipyrq 

rpaacaaqcKq opraqq3aqqq. 

"KoopflqqaTqa cqcTeMa 1970r." ce cbCToq ot 4 3oqq ct.c 3acTi>qBaqe okojio 10 km. H3o6pa3eqq qpe3 Koqqqqa Koq(j>opMqa 

qpoeKqqa, cbc cqeqqanqo qoj]6paqq pa3JiqHqq 3a BcaKa ot 3oqqTe qapaMeTpq 3a TpaqciJjopMaqqa kt>m KoopjjqqaTqa 

cqcTeMa 1950r. C penreqqe qa HapojjqoTO CT>6paqqe ot 06.11.1992r. KoopjjqqaTqTe b cqcTeMa 1970r. ca q3Baaeqq ot 

cqqcbKa qa (J)aKTqTe q aaqqqTe, qpejjcTaBJMBarqq atpacaBqa Taqqa. C T03q qopMaTqBeq aKT e BT.Bejjeqa ny6jiqqqocT qa 

cqcTeMaTa qo qpexoatT Meayry jjBeTe cqcTeMq e ct.c 3aqa3eqa ceKpeTqocT. 

"EMrapcKa reoaesmaa cqcTeMa 2000" - c qocTaqoBJieqqe JVsl40 ot 4 ioqq 2001r. MqqqcTepcKqaT cbBeT oqpejjeiiq qoBa 

reofle3qHqa cqcTeMa 3a TepqTopqflTa qa Peqy6nqKa Emrapqa t» BKJiiOHBa: 

- (J)yqjjaMeqTajiqq reofle3qqqq qapaMeTpq ca oqpeaeneqq b reoae3qqecKaTa pe<j>epeqTqa cqcTeMa 1980 (GRS80). 

- reojje3qqecKa KoopjjqqaTqa cqcTeMa ETRF-89, peanq3qpaqa qpe3 EBpoqeqcKaTa reojje3qqecKa Mpeaca EUREF 

Bqcoqqqqa cqcTeMa, peanq3qpaqa npe3 qqBenaqqq peqepq ot /I'bpacaBqaTa qqBenaqqa, oqpeaeneqq bt>b 
BpT>3Ka c EjjqqqaTa eBpoqeqcKa qqBenaqqoqqa Mpeaca (UELN) 

cqcTeMa ot paBqqqqq KoopaqqaTq, 6a3qpaqa qa ETRF-89, q Koq<J)opMqaTa Koqqqqa qpoeKqqa (JIaM6epTOBa 
qpoeKqqa) c hbsl CTaq^apTqq qapanena q e^qq qeqTpaneq Mepq^qaq, kosto ce H3qon3Ba 3a BcqqRq rpaacaaqcKq 
qpqjioaceqqa. 
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MeayiyHapoflHaTa cHCTeivia 3a pa3rpa<j>Ka h HOMeHKJiaTypa Ha KapTHHTe jiHCTOBe j\o Mama6 1:2000 

BKJHOHHTejIHO. 

ITocTaHOBJieHHeTO e bjih3jio b CHJia ot ni>pBH MapT 2001, ho b HeroBHTe npexo^HH h 3aKjnoHHTeJiHH pa3nopea6n e 

BKJiioHeHO, He jxo BtBeac^aHeTO Ha "EuirapcKa reoae3HHHa CHCTeMa 2000" KajjacTpajmaTa KapTa Ha CTpaHara ce CM^aBa h 

nojijTBpxca b "Koop^HHaTHa CHCTeMa 1 970r." 

Tpyna I. 

KapTH 3a HyayiHTe Ha OT6paHaTa h reonoro npoyHBaTejmaTa ^eHHOCT. 

B Ta3H rpyna nona^aT Tonorpa(j>CKHTe KapTH H3pa6oTeHH b "Koop^HHaTHaTa CHCTeMa 1950r." h Mama6H ot Ml: 100000, 

Ml:50000, Ml:25000, Ml: 10000, Ml :5000.npHMepHaHOMeHKJiaTypara Ha KapTHHTe JiHCTa Ml: 100000: 



KOJX 


HME 


K-35-86 


Cmojmh 


K-35-74 


^lenenape 


K-35-99 


Komothhh 


K-35-100 


Cape (HBafijioBrpaa 3) 


K-35-101 


Co<J)jry (HBafijioBrpaa-ior) 


K-35-87 


Kbp^xcajiH 


K-35-88 


KpyMOBrpa^ 


K-35-89 


HBafijioBrpaa 


K-35-75 


HcKpa 


K-35-76 


XacKOBO 


K-35-77 


CBHJieHrpaa 



ITo eapHTe Mama6n ca c npoH3BO^Ha HOMeHKJiaTypa b CBOTBeTCTBHe c npneTaTa nofl5ffl6a. 

KapTHTe ce H3pa6oTBaT h aKTyajiH3HpaT ot BoeHHO TonorpacjjCKara cJiy>K6a h Binpera He cb^tpacaT Han-aKTyajiHaTa h 
TOHHa HH(J)opMaqH5i, nopa^H ecTecTBOTO Ha taxhoto npeflHa3HaHeHHe Te ca npaKTHHecKH He^ocTinHH 3a rpaayiaHCKH 
opraHH3aqHH. 

Tpyna II. 

KapTH 3a H3noJi3BaHe ot rpaac^aHCKH opraHH3aqHH. 

Ta3H rpyna KapTH e H3pa6oTeHa bt>3 ocHOBa Ha "KoopjjHHaTHa CHCTeMa 1970r." h BKJiiOHBa Tonorpa(J)CKH KapTH, 
pa3JiHHHH THnoBe Ka^acTpajiHH KapTH, ropcKH KapTH h jxp. b ciOTBercTBHe Ha Heo6xo^HMOCTHTe Ha noJi3Bamara in 
opraHH3aqH«. 

KapTHTe ch ropaSoTBar b Maiqa6n Ml: 100000, Ml:50000, Ml:25000, Ml: 10000, Ml:5000 h Ml:2000. 

ITpHMepHa HOMeHKJiaTypaTa Ha KapTHHTe jiHCTa Ml : 100000: 



KOJl 


HME 


K-05-41 


KLP/PKAJIH 


K-05-42 


XACKOBO 


K-05-43 


CBHJIEHrPA^, 


K-05-52 


KPYMOBrPAfl, 


K-05-53 


HBAHJIOBrPAfl, 


K-05-51 


3JIATOrPA£ 



ITo e^pHTe Mama6n ca c npoH3BO^Ha HOMeHKJiaTypa b CBOTBeTCTBHe c npneTaTa nofl5ffl6a. 

Ha npaKTHKa TOBa e Tonorpa(j>CKaTa KapTa cnyaceiqa 3a ocHOBa Ha pa6oTaTa Ha rpaayiaHCKHTe opraHH3aqHH b 
Peny6nHKa EMrapna. KaKTO ce BHxyia ot HOMeHKJiaTypaTa Ha KapTHHTe JiHCTa pa3rjiexyiaHaTa TepHTopna nonajja b e^Ha 
30Ha Ha "Koop^HHaTHa CHCTeMa 1970r." . 

BinpeKH CBOHTe MHoro6poHHH HeaocTaTiqH (yMHnuieHO H3KpHB5maHe Ha Koop^HHaTHTe, 3aTpy^HeHHa npn 
npHBT>p3BaHe Ha GPS jjaHHH hjih aaHHH ot KapTa b jrpyra peajiHa KapTHa npoeKqHfl, noni h HeneTJiHB ne^ar Ha noBeneTO ot 
eMHCHHTe h pp.) TOBa e e^HHCTBeHaTa KapTHa ocHOBa kt>m MOMeHTa, bt>3 ocHOBa Ha koato Moace m. ce HHTerpnpaT jjaHHHTe 
ot CT>mecTByBamHTe aflMHHHCTpaTHBHH, Ka^acTpajiHH, ropcKH hjih jrpyrH KapTH. 

Tonorpa(j>CKHTe KapTH H3pa6oTeHH b Ta3H CHCTeMa MoraT jx& 6i>j]aT 3aKynyBaHH cbo6ojjho ot rpaxcaaHCKH opraHH3aqHH 
h HHCTHTyqHH ot BoeHHaTa Tonorpa<J)CKa cjry5K6a hjih AreHqHsrra no Ka^acnp b 33bhchmoct ot cboa Mama6. A 
CBOTBeTHHTe TeMaTHHHH KapTH nojiyqaBaHH 6e3Bi>3Me3flHO hjih 3aKynyBaHH ot npHTexcaBaiqaTa rn opraHH3aqH« hjih 

BeflOMCTBa. 

Tpyna III. 

TypncTHHecKH h ni>THH KapTH, nnaHOBe h KapTocxeMH. 

CaMO m. npejjH hakojiko ro^HHH H3KjnoHHTeJieH MOHonojiHCT b H3pa6oTBaHeTO Ha MacoBO pa3npocTpaH5maHH 
KapTorpa(J)CKH MaTepnajiH 6enie ^T-pacaBHOTO npe^npHflTHe EOO/1, - KapTorpa(J)H«. npe3 nocJie^HHTe tojjhhh T03H 
MOHonoJi e jiHKBHflHpaH, noaBHxa ce pa3JiHHHH nacTHH (J)HpMH kohto cbCTaBAT h H3^aBaT KapTH h aTJiacH. 3a cbacajieHHe 
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KaKTO b pa6oTaTa Ha EOO,H, - KapTorpa(j>qa Taica q b pa6oTaTa Ha no-raraMaTa qacT ot HacTHHTe (j>HpMH MoraT jx& ce 
ycTaHOBaT pe^qqa qefloCTaTiqq: 

rpa(})HHecKH ^o6pe o<}>opMeqq h OTqeqaTaqq KapTH eb^rtpacaT rpy6q rpeniKH h qefl0CTaTi>qq 

npn MHoro ot KapTorpa(}>CKHTe MaTepqanq jiereH^HTe ca rorpa^eHH HenpaBHJiHO, 6e3 qeo6xo;qiMaTa 
KJiacH(J)HKaqH5! h CTeneHyBaHe Ha eneMeHTH ot ebffbpxcaqqeTO 

jinnca Ha aKTyajiHOCT Ha qq(}>opMaqqaTa 

h ochobho, Jinnca Ha KopeKTHa KapTHa qpoeKqqa q Koop^qqaTqo qpqBi>p3Baqe, qpeBptrqarqa m b KapTqqKq, 
qpaKTqnecKq qeq3qoJi3BaeMq qpq peanqa pa6oTa 

Hq<J)opMaqqaTa dortpacaqa b T03q Tqq KapTq qjiq ci>6paqa bt>3 ocqoBa qa Tax, qa qpaKTqKa qe ce Koop^qqqpa c KaKBaTO q 
m. e 6qno flpyra qq<j>opMaqqa ot cbniecTByBanqiTe Ka^acTpanqq KapTq qjiq KapTq q3pa6oTeqq b peanqa KapTqa qpoeKqqa. 
ITpaKTqqecKq Btpxy Tax qe Moace m 6"bne q3Bi>pniBaqa KaKBaTO mae 6qjio pa6oTa CBi>p3aqa c q3MepBaqero qa Jiqqefiqq 
qjiq qnorqqq eneMeqTq. FIpqB'bp3BaqeTO qa qq<j>opMaqqa ci>6paqa bm ocqoBa qa Tax kt>m peanqq Koop^qqaTq e 
q3KJiioqqTeJiqo qeToqqo q Bo^q no rpy6q rpeniKq. 

BiqpeKq MacoBOTO hm pa3qpocTpaqeqqe, MoraT j\a 6^hJ^a^ 3aKyqeqq ot peflqqa Kqqacapqqqq, ceprqq qjiq 6eq3qqocTaqqqq 
(ronaMa qacr ot Te3q MaTepqanq ce q3^aBaT q pa3qpocTpaqaBaT c peioiaMqa qen) TexqqTe KanecTBa m qpaBaT qeqpqro^qq 
3a cepqo3qa pa6oTa. 
Tpyna IV. 
TeMaTqqqq KapTq. 

Kt>m Ta3q rpyqa ca BKJiioqeqq qpqMepqq KapTq qMarqq KoqKpeTqa TeMaTqqqa qaconeqocT. 
H36poeqqTe MaTepqanq ca b "KoopjqiqaTqaTa cqcTeivia 1970r." qjiq "Koop^qqaTqa cqcTeMa 1950r." q qq<j>opMaqqaTa ot 
Tax qo^Jieacq qa KopeKrao Koop^qqaTqo qpqBi>p3Baqe qjiq qqTerpaqqa kt>m FHC. 



KapTqq MaTepqanq 


flOCTMI 


Co6cTBeqqK 


TeoJiTOKKa KapTa Ml : 100000 


qpo^aBaT ce qa Kpaeq qoTpe6qTen 


MOCB 


TeoJiTOKKa KapTa Ml :25000 


qpeaocTaBaT ce 3a qon3Baqe 


MOCB 


IToHBeq aTJiac 


qpo^aBa ce qa Kpaeq qoTpe6qTeJi 


EAH HqcTqTyT qo qoqB03qaqqe 


Pa3Jiqqqq qo cBoa MeTOfl qa 
q3cneflBaqe reo4>q3qqqq q reoxqMqqqq 
KapTq 


qpeaocTaBaT ce 3a qoji3Baqe 


MOCB 


reoMop(J)OJio>KKa KapTa Ml: 100000 


qpe^ocTaBaT ce 3a qon3Baqe 


MOCB 


KanacTpanqq qjiaqoBe 


qpo^aBaT ce qa Kpaeq qoTpe6qTen 


Areqqqa qo Ka^acTip 


L[q<})poBq Moaenq qa CC<I> q T<I> 


qpo^aBaT ce qa Kpaeq qoTpe6qTen 


M3r 


TopcKq KapTq 


qpeaocTaBaT ce 3a qoJi3Baqe 


M3T ,J\-bp^KaBimTe 
.jiecqqqeqcTBa, ArponecqpoeKT 



KapTqTe ot Ta3q rpyqa MoraT m. 6i.flaT q3qoji3Baqq 3a qenqTe qa qpoeKTa crsjx 3aKyqyBaqeTO hm qjiq qpe^ocTaBaqeTO hm 

3a 6e3Bi>3Me3aqo qon3Baqe ot qpqTeacaBarqaTa m opraqq3aqqa. Hq(J)opMaqqaTa b Tax e MaKcqManqo Toqqa kt>m MOMeqTa 

qa q3^aBaqe qa KapTaTa. 

YcJiOBqa 3a cbBMecTqa pa6oTa c GPS q KapTq. 

BcqHKq Koop^qqaTqq qpeq3Hqcneqqa q3Bi>pniBaqq c qoMomra qa GPS ca CBi>p3aqq ct>c CBeTOBqaTa reofle3qnecKa 

cqcTeMa WGS1984 c qapaMeTpq: 

Datum : WGS 1984 

Ellipsoid Information: WGS 84 

Semimajor Axis: 6378137 

Semiminor Axis: 6356752.3142449996 

X Shift = 0; Y Shift = 0; Z Shift = 

Fundamental Point: Origin at geocentre 
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ToBa Hanara CBOTBeTHHTe HacTpofiKH Ha napaMeTpme Ha GPS npHeMHHHHTe npn H3non3BaHeTO hm c KapTHH MarepHajiH 

HJIH HH(j>pOBH KOOp^HHaTH B CHCTeMa pa3JIHHHa OT WGS1984. 

IToBeHeTO GPS npHeMHHHH npe^jiaraT 6oraT H36op ot TaKHBa napaMeTpH ycnoBHO Hape^eHH "DATUM". 

Ako b H3noji3BaHH«T GPS npneMHHK He e BT.Be.iieH Heo6xoaHMH« Datum Koop^HHaTHTe H3MepeHH c npneMHHKa 
me 6i>aa pa3JiHHHH ot Te3H Ha H3non3BaHHTe MaTepnajiH b cbOTBeTCTBHe c pa3JiHKHTe Meayry flaTyMa H3non3BaH 3a taxhoto 
H3rOTB«He H T03H H3nOJI3BaH OT GPS npHeMHHKa. 



97:44:25.19 West 
Longitude (WGS 84) 




CAFE 
AKC 1?5» 

EUROPEAN DATUM 1950 
FROVISIOnALSOrTHAMEKICAH 
PUIKOVO 1P42 

adindan 

sotjth american 15w 

WGS72 

- 30: 16:28S2 North 
Latitude [WGS 84) 
NAD 27 

AUSTRALIAN GEODETIC SYSTEM UB4 
OKDNANCE SURVEY 1J36 
INDIAN 
TOKYO 



Position Shifts from Datum Differences 

Texas Capltnl Dome Horizontal Benclimart 



Peter H. Dana 9/1/04 



GPS npHeMHHHHTe He MoraT na nperaHHCJiflT KoopaHHara ^npeKTHO kt>m Koop^HHaTHaTa CHCTeMa 1970r. 3a Ta3H 
qen ce Hanara H3non3BaHeTO Ha e^HH ot BMMWKHHTe reoMeTpHHHH TpaHC(j>opMaHHOHHH Mo^eJiH , a hmchho opToroHaneH, 
XeniviepTOB, a(J)HHeH, hjih nonHHOMeH. 3a H3noJi3BaHe Ha mpBHTe Tpn MOfleJiiT ca Heo6xoflHMH MHHHMyM Herapn H3BecTHH 
tohkh c npe^BapHTejiHO H3BecTHH Koop^HHaTH KaTO onTHManeH pe3yjiTaT ce nonyHaBa, aKO Te ca pa3nojio5KeHH b npaBHJieH 
reoMeTpHHHO BMineH Komyp. 

IIpH npaKTHHecKa pa6oTa flocTarbHHa tohhoct (c e^HaKBa orpenieHOCT 3a TepHTopHsrra Ha qanaTa CTpaHa) npn 
o6BpT>3KaTa Ha GPS flaHHH h no-rope onncaHHTe KapTHH MaTepnajiH ce nocTHra c H3noJi3BaHe Ha DATUM PULKOV01942 
c napaMeTpH. 

Datum : PULKOVO 1942 

Ellipsoid Information: Krassovsky. 

Semimajor Axis: 6378245 

Semiminor Axis: 6356863.0187999997. 

X Shift = 28; Y Shift = -130; Z Shift = -95 

Fundamental Point: Pulkovo observatory. Latitude: 59Deg 46Min 18.550Sec N; Longitude: 30Deg 19Min 

42.090Sec E (of Greenwich). 

IIpH H3noji3BaHe Ha KapTHH MaTepnajiH c npoeKHHH pa3JiHHHH ot ropeonncaHHTe e Heo6xoaHMO BHHMaTenHO jx& 
ce npoBepaT napaMeTpHTe Ha cbOTBeTHara npoeKHHfl h m. ce KopnrHpaT HacTpoHKHTe Ha GPS npneMHHKa. 
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5"bJirAPM M 5"bJirAPCKM 0TKPMTM51 B nELUEPA 
"OnTMMMCTMHECKA",yKPAMHA 

MapTHH TPAHTEEB 

ITK "Cneneo rmioc" - Cotjwa >k.k. ,3,HaHa6a;i 6ji.10, bx.B, an 48, 1 172 Co(j)Ha , BtJirapna - mtranteev(ajabv.bg 

BULGARIAN DISCOVERIES IN "OPTIMISTICHESKA CAVE " 

UKRAINA 

Martin TRANTEEV 

SClub "Speleo plus" - Sofia Dianabad bl 10 vh V ap 48 , 1 172 Sofia , Bulgaria - mtranteev@abv.bg 

Pe3K>Me 

ripemefl Ha 6-t.nrapcKOTO ynacTue b npoyHBaHeTO Ha HaM-fl"bnraTa runcoBa nemepa b 

CBeTa - OnTMMMCTMHecKa b YKpaMHa c aKueiHT Btpxy OTKpwTkmTa oc"binecTBeHM ot nneHOBe Ha 

Kny6"Cneneo rmioc" - Cocpna npe3 nepnofla 2007 - 2008 roflMHM 

Kjiiohobm flyMM: rMncoBM nemepn, M3cneABaHna, YKpaMHa , Ewirapi/m 

Abstract 

In a unique cave area in West Ukraine are situated dozens of the longest gypsum caves in the world 
"Optimisticheska" - 227 km ; "Ozemaia" - 114 km ; "Kristalna" - 24 km ; "Mlinki" - 14 km ; "Slavka" - 10 km 
; "Verteba" - 8 km . Especially "Optimisticheska" is cherished by the Bulgarian speleologists. They made 
their great discoveries, exactly in there, and they were the firs who step in the virgin corridors of that 
gypsum giant. "Optimisticheska" has 227 km of mapped passageways and is situated near to village 
Korolivka, Borshov region, Ukraine. Represents a horizontal cave labyrinth of corridors and underground 
passages differentiated in 11 different areas. Since 8.5.1966 when the cave was found till now are 
undertaken and made 176 expeditions with underground camps. After each stay under the ground to the 
total length of the cave had been adding dozens of explored, beat and checked galleries. Speleologists 
from Poland, Hungary, Czechoslovakia, Germany, Spain, and USA gave their contribution to research the 
vast labyrinth. But the first foreign research group in "Optimisticheska" is Bulgarian. One year later after 
the excavation of the entrance and the first meters of the found galleries, six members of students cave 
club " Akademik" Sofia are in front of muddy entrance. The date is 20.08.1967 - Klim Burin, Georgy 
Antonov, Konstantin Spasov, Dimitar Hadjiivanov, Elena Dimitrova, Lili Vasileva. Almost 40 years later 
(01 .05.2007.) the members of cave club "Speleo \plus" made their first steps in the galleries of the gypsum 
giant. And become well acquainted with the new generation's speleogists from club "Ciklop" city Lvov 
and lay the foundations of a long lasting team work. One year later, in the end of April 2008 on the eve of 
Easter, 10 bulgarians speleogists prepared themselves for 10 days stay in the new underground camp 
"Oazis". They took a part in a ukraino-bulgarian expeditional teamwork in the outermost parts of the cave. 
The aim was finding of new corridors in the nearest perimeter of the camp. One a second researching day 
under the ground we had the chance first to find new corridors and first to step on the thousands-years 
old gallery dust. In a fast entering movement in the vast galleries we understood that only we had found 
not only a new area with endless labyrinths but the most beautiful area in "Optimisticheska". WE are 
going to have an arduous way back to the surface, where the 45 anniversary of speleogist club "Ciklop" 
was in the making Natasha Judina mapped the first 1280 explored meters of the new area in 
"Optimisticheska", with good reason called "45 years Tziklop". The expeditions 173 in a may 2008, 174 in 
July 2008 and 175 in november 2008 in "Optimisticheska" completed with 4830 explored meters from the 
new area and beat one more kilometers. These almost 5 km galleries put "Optimisticheska" on second 
place in length in the world. 
Keywords: caves, gypsum karst, exploration, Ukraina , Bulgaria 

B eflHH yHHKaneH nemepeH paiioH Ha 3ana^Ha YKpaHHa ca pasnoJioaceHH fleceTKH ot nmi-jxhiirwie rnncoBH nemepH b CBeTa: 
"OnTHMHCTHHecKa"-227 km; "CbepHaa"- 123 km; "KpHCTajma"- 24 km; "Mjihhkh"-14 km; "CnaBKa"-10 km; "BepTe6a"-8KM. 
E^Ha ot Tax - "OnraMHCTHHecKa" e oco6eHO CKT>na Ha 6i>JirapcKHTe nemepHauH. HMeHHO b Hea Te HanpaBHxa cbohtc 
roneMH OTKpHTHa h mpBH CTtnHxa b aeBCTBeHH HacTH Ha rnncoBHaT raraHT 3aeMam HeoTMeHHO MacTO b HenHaTa TpofiKa 
Ha Han-flMrHTe nemepn b CBeTa. 
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ITemepa "OnraMHCTHHecKa" c o6ma flMxcqqa 227 km ce qaMqpa 6jih3ko no ceno KoponHBKa, EopinoBCKH pafioH, 
YKpaqqa. ITpeflCTaBJiflBa xopq3oqTaneq nemepeH na6qpqqT ot 3ajin q ranepqq o6oco6eqq b enqqanecer OTnenqq pafioHa q 
oceM ncwpafioHa, pa3qonroKeqq b ceBepHaTa q loacqaTa qacT Ha nemepaTa. Ot Bxona Ha ceBep h ceBepo3anaa ca pafioHHTe: 
"CTapHfi" - OTKpHT Mail 1966 r., M.CaBHHH, A. Conap, flMKHHa - 10.110 m ; 'Tno6ycoB" - otkpht aqyapq 1967 r, K). 
)KqnKOBa, T. MajiaBHHa, - 11.089 m ; "HeqTpanqqq" - OTKpqT Maq 1968 r, M.CaBqqq, K.QrenMaiqyK, - 47.918 m ; "/J,anqqq" 
- otkpht 1971 r, M.CaBHHH, r.Maji»BHHa - 27.331m ; "CbepHHH" - otkpht 1972 r, B.HBaHOB, ETKanyK, - 20.950 m ; 
"BeTpoBon" - OTKpHTO qpojrtroKeqqe h cbenqqeq c OnTHMHCTHHecKa, Man 1977 r, A.MenBeneB, .fl.Xapxanqc, JI.CyxoBen, 
JI. CyxoMJiHH , - 6.025 m ; "3ao3epqqii" - otkpht Man 1977 r, A.Bobk, A.MenBeneB, - 31.224 m ; "CBeacaa Bona" - otkpht 
1978 r, A.MenBeneB, H.ManaBCKqq, - 21.014 m ; qonpaqoqq - "Mqpa5K"-OTKpqT 1985r, H. ManaBCKqq ; "18 aqyapq" - 
otkpht 1992 r , JJ,.noqoB, E. rijiaTOHiHH, A. <I>jiht . Ha ior q K>ro3ana^ ca panoHHTe : "AqaKoqna" cbCTaBeH ot 
noapanoHHTe: "AqaKoqna qeHTtp" - otkpht 1977 r , A./J,epeBarqq, B.OBHapeHKO ; "AqaKoqna- H3TOK ", - otkpht aqyapq 
1988 r , A.MenBeneB,- 8.368 m ; "AqaKoqna 3aqan" - otkpht iohh 1988 r , O.JJ,o6paqcKq, H.TypqqqoB, A. MaKCHMeq, 
H.rieTpoB, - 7.974 m ; ^aneqqqa H o6niHpeH panoH "ULiaxeTHHn" - otkpht aiiyapn 1997 r , H.CepnroK, C.JIaBpeHKO , 
O.JJ,o6paHCKHH, Jl.noryq, H.ITeTpoB, - 22.430 m ; "45 ronqqq Hqicnoq" - otkpht 28.04.2008 r, yKpaHHCKO-6i>jirapcKa 
eKcqenqqqa, - 5 830 m. 

Ot OTKpHBaHeTO Ha "OnTHMHCTHHecKa" Ha 08.05.1966 r no Kpaa Ha 2008 r ca opraHH3HpaHH h qpoBeneqq 176 eKcqenqqqq, 
ot kohto 168 c nofl3eMHH jiarepn b pa3nqqqq Mac™ Ha nemepaTa.. Crsjx BceKH npecTOH iiojx 3eM»Ta kt>m o6maTa jTMDKqqa 
Ha nemepaTa ca qpq6aBaqq neceTKq MeTpn npoBepeHH, o6xoneqq h KapTqpaqq ranepHH. HbpBaTa eKcqenqqqa - Man 1966 r 
ca KapTHpaHH mpBHTe 1345 m , Tpq ronqqq no-KT>CHO (1969 r) 14-TaTa qopenaa eKcqenqqqa qpq6aBa 8036 m h nemepaTa 
e 51 km., c 6i>jirapcKO ynacTHe no BpeMe Ha 27-Ta eKcqenqqqa, aBiyer 1973 r, Bene ca KapTHpaHH MeTpHTe qajj 100 km , a c 
KapTHpaHHTe 1636 m no BpeMe Ha 60-TaTa eKcqenqqqa, Man 1983 r, "OnTHMHCTHHecKa" qpexBT>pna 150 km . 

Ot 1966 r no eKcqenqqqqTe b qaqanoTO Ha 2000 r rqqcoBqaT rnraHT e c nMacqqa Ha ranepHHTe n&jx 200 km . B 
H3CJieflBaHHaTa Ha Heo6aTHHa naGnpHHT ca yqacTBanq h nanq CBoa npHHOc qeiqepqaqq ot IToJinia, Yqrapqa, *IexocnoBaKqa, 
TepMaHHa, Hcqaqqa, CAUL Ho mpBH, ntpBaTa qyacnecTpaqqa rpyna b "OnTHMHCTHHecKa" e ot Ewirapqa. Oiqe Ha 
cnenBaiqaTa ronqqa cnea pa3KonaBaHeTO Ha Bxona h mpBHTe otkphth MeTpn rajiepnn, niecT qneqa Ha CTyneqcKqa qeiqepeq 
Kjry6 "AKaaeMHK" Co(j>qa ca npea Kanqqa Bxoneq noJiycn(J)OH. /J,aTaTa e 20.08.1967 r. ToBa ca Kjihm EypHH, Teoprn 
Ahtohob, KoHCTaHTHH CnacoB, J\uMKThp Xa^acHHBaHOB, EneHa /],HMHTpoBa h JIhjih BacnneBa.ETO KaKBO pa3Ka3Ba 3a 
mpBaTa SwirapcKa eKcqenqqqa OTKpqBaTena Ha OnTHMHCTHHecKa h mpBH qpencenaTen Ha KJiy6 "Hqicnoq" MnpoH CaBHHH 
: " no noKaHa Ha JIbobckhs KJiy6 "Hqicnoq" ot 16.08. j\o 02.09. 1967 r y Hac rociyBa rpyna 6MrapcKH neiqepHaqn no^ 
ptKOBO^CTBOTO Ha Kjihm EypHH ot Co(J)HHCKHfl CTy^eHTCKH Kjiy6 "AKaaeMHK". Hne noKaHHXMe HaniHTe KOJiern 3a ynacTHe 
b 7-Ta eKcneanqHa 3a H3CJieflBaHe Ha neiqepa "OnTHMHCTHHecKa". neiqepaTa, ko»to 6enie OTKpHTa MHHanaTa ro^HHa (1966 
r) , ce OKa3a e^Ha ot HaH-roneMHTe b YKpaHHa - noHTH 16 KHJioMeTpa 3ajiH h ranepHH 3a m>pBH ni>T otkphth npoxo^eHH h 
HaHeceHH Ha KapTaTa. OcTaHaxa Hepa3KpHTH hskojiko TpyaHoaocTT>nHH MecTa Ha ",H,hbhs ceBep" h Ha K>ro-3anaa. J\& ce 

3aBT>pniH cbCTaBaHeTO Ha KapTa Ha naGnpHHTa - TOBa 6eme 3aaanaTa Ha HamaTa 6i>Jirapo-yKpaHHCKa eKcne^nqna Hne 

nocTaBHXMe HaniHTe nanaTKH b ropaTa, Heflajiene ot Bxo^a Ha neiqepaTa. Han-OTnpea TtpacecTBeHO 6axa H3^nrHaTH 
flT>p>KaBHHTe 3HaMeHa Ha EMrapna n YKpaHHa. Ce^MaTa eKcneanqna 3anoHHa CBoaTa pa6oTa...",''OTHaHajio hh ce 
CTpyBanie, He qne TaKa h iqe ycqeeM jx& qpHKJiiOHHM c cbCTaBSHe nnaHa Ha "OnTHMHCTHHHa" - c bcako cjieasanio BJiH3aHe 
Ha rpynHTe 3a KapTHpaHe Bee no-MajiKO Brapocn Ha KapTaTa ocTaBaxa 6e3 OTroBop. Ha TpeTHST KapTHpoBtneH aea, KaKTO 
BHHarH, iqacTHeTO ce ycMHXHa Ha rpynaTa Ha Banepn BacnjieB. 3ae^HO c 6MrapHTe JIhjih BacnneBa h iKopac Ahtohob hm 
ce yaa^e m. npo6H?iT nepHMeTtpa Ha neniepaTa qa ior - TaM ce OKa3a qoB panoH c tojisimo KOJinnecTBO HeH3BecTHH ranepHH. 
B T03H neH OTKpnxa 65- MeTpoBaTa ranepna "BeHHO MJiaan", npocTopHaTa 3ana, Ha kojito aaaoxa HMe - "18 
cepceMa"... ","••• B hobhat panoH 6axa npexBtpneHH rpynHTe Ha BacnnHH TKaqyK, Anna EpMonoBa, Hrop Hhkhthh, }KeH» 
3enj]HH, kohto 3aenHO c 6i>nrapHTe Kjihm EypHH , EneHa /J,HMHTpoBa, Koqe CqacoB h Mhtko XaaacHHBaHOB b nocne^HHTe 
AHH ot pa6oTaTa Ha eKcneanqHSTa OTKpnxa qana rpyqa qoBH 3ann h ranepHH : 56- MeTpoBaTa ranepna "Co<j>H5i", KptrnaTa 
3ana "JJpy>K6a", 3ana "^lepenaxa" n yioTHaTa ranepna "AKaneMHK"...", h 3aBT>pqiBa c : ".../J,eceT ^qn paMO jxo paMO 
pa6oTexa nBOBCKqTe q 6i.nrapcKqTe qeiqepqaqq. C o6iqq ycqnqa qa KapTaTa 6axa qaqeceqq oiqe 3 km q 190 m ranepqq. 
ToBa yBenqqq o6iqaTa nMDKqqa qa "OqTqMqcTqqqa" j\o 18 km 885 m q qo3Bonq Ta na 3aeMe 2 MacTO cpefl qaq-jrtnrqTe 
qeiqepq qa YKpaqqa q BTopo MacTO b CBeTa cpea qaq-jTMnrre rqqcoBq qeiqepq."CneflBaT oiqe eKcqe^qqqq q ynacTqa qa 
Kny6 AKaaeMqK c oiqe q3cnenBaqq q KapTqpaqq ranepqq b "OqTqMqcTqqecKa". 

K)nq 1969 r, 13-Ta eKcqe^qqqa, yqacTqqqq P.PaxqeB, n. HeiiKOBCKq, JI. JlqnoB, X. Xapq3aqoB, E. Xapq3aqoBa, B. TpyeB, 
B.BenKOB, n. /J,enqeB. 3a qeT pa6oTqq ^qq qofl 3eMaTa yKpaqqqq q Smrapq KapTqpaT 6 439 m ranepqq b pafioq 
"HeqTpaneq". ABiycr Meceq 1973 r oTqoBo niecT aKa^eMqqq - H.JIqqKOB, n./J,enqeB , A.neqqeB, /J,.CTaMeqoB H.IIIeKepoB, 
M.KoneBa. ca b CBCTaBa qa 27-Ta eKcqenqqqa, pa3^eneqq b flBa qo^3eMqq narepa: "nonTapa capaa" q "03epqqq". 
M.KoneBa, H.JIqqKOB q H.IIIeKepoB KapTqpaT 3aenHO c yKpaqqqqTe 3ana "noKpycTOBO noace" q ranepqa "^lyMaqKqq 
ninax". n./J,enqeB, /J,.CTaMeqoB q A.neqqeB q3cne^BaT ranepqqTe qa qojjpafioq "PoKcanaqa" q KapTqpaT ranepqa "/Jppora 
5Kq3qq". 06iqo 3a eKcqenqqqaTa KapTqpaqq 3 767 m . 06iqaTa aMacqqa qa "OqTqMqcTqqecKa" qpexBtpna 100 km. 
OTqoBo aBiycT Meceq 1989 r jjBaMa qneqa qa CnK'AKaaeMqK" - A.Eeq^epeB, H.HnqeBa, ca b "OqTqMqcTqqecKa". 3ae^qo 
c KonerqTe cq AqjjpefiqyK q KopaqqqoB qpoBeac^aT xq^ponoacKq q3cnej]Baqqa b qeiqepaTa. noceiqaBaT q "3onyniKa" etc 
cbiqara qen. 

noHTq 40 rojjqqq qo-KT>cqo (01.05.2007r) qneqoBe qa qeiqepeq Kny6 "CnEJIEO nJIK)C"-Co(J)qa qaqpaBqxa qtpBq CTiqKq 
b ranepqqTe qa rqqcoBqaT rqraqT, oqo3qaxa qoBOTO qoKoneqqe qeiqepqaqq ot Kny6 "Hqitnoq" rp. JIbob q qonoacqxa 
ocqoBqTe qa jjMrorojjqinqo cbTpyjjqqqecTBO. B pe3ynTaT qa qapacTqanoTO noBepqe kt>m Kny6 "CnEJIEO HJHOC", Toil 
6e qpqeT qa 18.08.2007 r 3a KoneKTqBeq qneq qa 3aqajjqo-yKpaqqcKqa Perqoqaneq CtK)3 qo Xopq3oqTanqa Cqeneonorqa - 
o6ejjqqeqqe qa 1 6 yKpaqqcKq Kny6a qocTaBqnq cq 3a qen c o6enqqeqq cqnq aa qpo^MacaT qo-qaTaTi>inqqTe q3cneflBaqqa 
qa rqqcoBqaT rqraqT. ^LneqoBeTe qa KnySa saqonqaxa CBoeTO aKTqBqo yqacTqe b qpoeKTqTe qa 3YPCTC. 



80 



HayneH cuMno3uyM "80 aoduHu opzaHU3upana cneneonoaun e EbmapuH" - 22 Mapm 2009 - Cocpua 



OnTHMHCTH^HA 




jiarep "Oa3Hc' 



ToflHHa no-iebCHO, b Kpaa Ha aqpqji 2008 r. b qaBeHepneTO Ha BeJiHKfleq, 10 6i,jirapcKH qenjepqaqn ce qpnroTBaxa 3a 10 
^HeBeH npecTofi b hobhjit ncm3eMeH jiarep "Oa3Hc". M.TpaHTeeB - p-bKOBO^HTeJi, B.MapKOBa, C.Tohkhh ot KJiy6 "CITEJIEO 
nJIIOC"Co<}>qa ; H.OpnoB - KJiy6 "BqTonia"Co(}>Ha ; C.ITeTpoB, M.QroaqoB - ot KJiy6 "ITpHJien 1962"Co<}>Ha ; JI.MqjiHeB - 
KJiy6 "HEITHACT" Eyprac ; LLKocTypKOB, K.JIio6eHOB - KJiy6 "IToa pi>6'b"IIepoBO. Te 3anoHBaxa CBoero ynacTne b 
cbBMecTHa yKpaHHCKO-6i.jirapcKa eKcqe^qqqa t 173 - Ta nopefl , m>pBa c nofl3eMeH Jiarep b qaq-oxaajieHeqqTe qacTH Ha 
nemepaTa. 3a rorpaayiaHeTO Ha Jiarep "Oa3Hc" b Te3H HacTH, aKTHBHO pa6oTHxa HJieqoBe Ha KJiy6 "CITEJIEO IIJIIOC" npn 
npeflHiuHHTe £Be eKcqe^qqqq - Man 2007 h qoeMBpn 2007 r. 3a q-bpBH q-bT b Hero njaxa j\& 6HBaKyBaT H3CJieflOBaTejiHTe Ha 
"OnTHMHCTHHecKa", 3a mpBH uvr b hobhst nofl3eMeH Jiarep menie j\a pa6ora h 6nBaKyBa qyayiecTpaqqa h to 6i.JirapcKa 
rpyna. PanoHa okojio Jiarepa HManie orpoMeH qoTeqqnaji 3a npoflMaceHHe Ha nemepaTa. IIo ceBepqna h 3ana^HHa qepHMerap 
Bene 6axa qa6ejia3aqq MecTa 3a pa3KonaBaHe. OTKpHBaHe Ha hobh nacTH b 6jih3kh3 j\o Jiarepa nepHMeTbp - TOBa 6eme 
nocTaBeHaTa qen. 

Ha BTopna pa6oTeH .zjeq nojx 3eMaTa macTHero jya. OTKpneM hobh tocth h ctmhm mpBH no xqjqmaneTqqa npax Ha 
nemepHHTe rajiepnn hh ce ycMHXHa. JIonaTaTa nona^Ha b npa3H0 h tlmho npocTpaHCTBO. HeonncyeMa pa^ocT. Crsjx 
pa3HHCTBaHe npefl Hac ce noKa3a ninpoKa n o6cnnaHa c rnncoBH KpncTann ranepna, KoaTO KaTO He jih qaMarne Kpaii. B e^qq 
6i.p3 o6xoa no 6jiH3KHTe rajiepqq pa36paxMe, He CMe otkphjih hob paiioH c ninpoKH ranepHH h jia6npnHTH b K>ro-3ana^Ha n 
ceBepo-H3TOHHa nocoKa. HbpBaTa rajiepna HapeKOXMe "E-bJirapna". Ha okojio 150 m no qea b e^HO pa3ninpeHne ce OTKpn 
MacTO o6cnnaHO c HeBepoaTHH xeneKTHTH, Heo6nHanHO roneMH c npospaneH MeaeH qBaT. Okojio Tax n no KOMHHHTe b 
BncoHHHa ncKpeme CHeacHO 6ana KajiqnTqa Kopa c xeneKTHTH. YKpanqcKHTe hh qpnaTeJin 6axa sjamojiyuiim. Cnopea Tax 
TOBa 6e Haii-KpacHBaTa nacT Ha "OnTHMHCTHHecKa" a h b nofl3eMHHa CBaT Ha YKpaHHa. Ho TOBa He 6e bchhko. npe^CToenie 
JX& bh^hm CTOTHqn MeTpH ranepHH o6cnqaqH c 6ejiH h opaqaceBH rqqcoBH KpncTajin, CTeqq c rqqcoBH KpncTajin j\o 50 cm. B 
e^qa ot ranepHHTe qo^a 6e qoKpqT c rqqcoBH urim (Mqoro pa^KO 4>opMa qa KpqcTanq3aqqa ) jjo 25cm, b apyra, qapeHeqa qo- 
Ki>cqo "nonapqa 3Be3fla", qa CTeqaTa qManie c<j>epHHqa MqqepajiH3aqqa rqqcoBH KpncTanq qpqjiqnanja qa orpoMeq Tapaneac, 
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b CTpaHHHHa rajiepus OTKpnxMe orpoMeH MOHOKpHCTan rune (rma(j>OH) c pa3Mepn 1.6m /1m. 

yHHKajmaTa KpacoTa Ha hobhat pafioH, macTHeTO na. CTtnHin m>pBH b ^eBCTBeHH nacTH Ha "OnTHMHCTHHecKa" 6e 
HeonncyeMa. Crsjx mpBOHanajiHaTa ey<j>opHfl nocTeneHHO bchhko npeMHHa kt>m HopMajiHHflT exce^HeBeH phtt>m. npeflCToeme 
H3CJie^BaHe h KaprapaHe Ha HOBHTe qacTH, h Moace 6h Haft-BaxcHaTa nacT - pa3HiHp»BaHe Ha HSKjnOTHTejrao TecHHTe ranepHH 
no tots ot Bxo^a kt>m narepa. Tpa6Bame m. ce npoKonaaT ^eceTKH MeTpn ranepHH, 3a j\& Moace npeMHHaBaHeTO m. 6i.fle 

HOpMajIHO n 




6e3npen»TCTBeHO. Ta3H 3aaaqa ce na^Ha Ha Hac 6MrapnTe. B Kpaa Ha npecToa hh 450 MeTpoBna no^xofl kt>m narepa 6eme 
noHTH totob n nojiyqn nine - "6yjieBap^ EBpona". Crsjx 9 ^hh nofl 3eMSTa hh npeacToeme He JieK o6paTeH m>T no 
noB'bpxHOCTa. TaM Teneme no^roTOBKaTa 3a HecTBaHe Ha 45 ro^HinHHaT K)6HJieH Ha cnejieo KJiy6 "HnKJion". Ha 
nemepHflnHTe CT>6pajiH ce ot bchhkh Kpanma Ha YKpaHHa hochxmc noaaptK. Hob panoH naKaH noBene ot fleceT roflHHH. Ha 
jiHCTOBeTe b nnaHHieTa Ha HaTania lO^HHa 6axa 3anncaHH h KapTHpaHH ntpBHTe 1280 MeTpa ot hobhat panoH b 
"OnTHMHCTHHecKa" c npaBO HapeqeH - "45 ro^HHH HiiKJion". TajiepHHTe BeHe Hocexa HMeHa - "EwirapHs" , nipBaTa h 
raaBHa b hobha panoH; 

Xl,o6p5iHCKH" - HeyMopeH H3CJieflOBaTeJi b Ta3H qacT Ha nemepaTa; "^lopo Mopo" - 3ana c HHTepecHa Mop<j>OJiorHfl OTKpHTa 
ot C.neTpoB h M.Ctoahob ; "CHeroBHKa" - 3HMHa npHKa3Ka ot rancoBH KpncTajiH ; 3ana "Xep TpaHTeeB"- Hafi-KpacHBaTa 
nacT ot no^3eMHHaT cbst Ha YKpaHHa. 173-Ta (Mail 2008 r) , 174-Ta (kjjih 2008 r) h 175-Ta (HoeMBpn 2008 r) eKcne^HnHH 
3aBT>piHHxa c KapTHpaHH 4830 m ot hobha pafioH h oSxo^eHH ome okojio 1 km. 

CKpoMeH npHHOc Ha (J)OHa Ha ocTaHajnrre 6i>jirapcKH ynacTHa b H3cneaBaHeTO Ha "OnraMHCTHHecKa", ho Te3H noHTH neT 
KHJioMeTpa ranepHH othobo nocTaBHxa nemepaTa Ha BTopo mscto no flWDKHHa b CBeTa. 3ae^HO c yKpaHHCKHTe hh 
npnaTejiH HanpaBHXMe OTKpHTHe, flaBamo cepno3Ha 3a«BKa 3a hobh nacra h pafioHH. Te 6nxa aoHecnH MeHTaHara ^anema 
uen , "OnTHMHCTHHecKa" jx& 3aeMe mpBO macto no ^MXCHHa b CBeTa. 

3a Hac 6i>jirapHTe ynacTHeTO npe3 ro^HHHTe b H3CJieflBaHH5rra Ha HaH-flMrara rnncoBa nemepa b CBeTa hh npe^ocTaBH 
BT>3M05KHOCTa m. Q~bjxsM HacT ot HCTopHflTa Ha "OnTHMHCTHHecKa", m. H35KHBeeM TtpceHHATa Ha OTKpHBaTeJiCKHaT hh nyx H 
m. OTKpneM MHoro hobh yKpaHHCKH npnaTeJiH, kohto pa^yniHO OTBopnxa othobo TeacKaTa aceJM3Ha BpaTa Ha 

"OnTHMHCTHHeCKa". 
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Pe3K)Nie 

Pa6oTaTa npeflCTaBH hhkoh acneKTM ot paunoHanHOTO npnpoflonori3BaHe v\ yctomhmboto 

pa3BHTne Ha KapcTOBMTe paiioHM b CTpaHaTa. 
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Abstract 

The article resumes in short some aspects of the rational and sunstabile use of karst areas in Bulgaria. 

Key words: karst, caves, rational use, sunstabile development. 

H3BecTHO e, He qo-qararbniqoTO qqTerpqpaqe Ha CTpaHaTa qq b OE cneflBa jx& ce ocHOBaBa b ome qo-raraMa cTeneH Ha 
BHHMaTeneH, 3amji6oHeq ana.im Ha CHTyauHHTa h Ha m>pBO macto npqpozmaTa - (J)HHajiH3HpaH c peajiqcTqqqq h3bo^h, 
onpe^eJiamH nocoKHTe Ha 6i>aemHTe ycHJina. E^Ba jih me e h3iihihho ome e^HH tot jx& ce no^HepTae, He b KOHTeKCTa Ha 
eBpoHHTerpHpaHeTO BCflKa CTpaHa, BceKH pernoH b qea Tpa6Ba "fla HaMepH ce6e ch" no tots Ha caMoqfleqTq(}>qKaqq5rra b 
HaH-niHpoKHfl cmhcm Ha JxyMaTa. Flo T03H HaHHH me ce BnHHie no-flo6pe bib (J)opMyjiaTa 3a aiiBcpcn(|)HKaqiiJi h 
oocaimsiBaiie Ha pa3JiHHHOTO, Ha Koero jxo roJMMa CTeneH cneflBa m. ce onnpa h jx& ce Ttpcq uiaHca, jiopq Ha EC KaTO 
oShihoct ot mpxcaBq. 

Ee3cnopHO e, ne qepqomT, b kohto ce HaMHpa CTpaHaTa hh, H3HCKBa ome qo-qejieqaco^eqq hojihthkh ocqiypsmamq no- 
y6e^HTeJiHOTO hh qqTerpqpaqe b eBpocbKoa. H KaKTO e H3BecTHO, b qeqrbpa Ha Te3H hojihthkh TpaSBa m ctoh Ha mpBO 
MflCTO noBHinaBaHeTO Ha npoH3BOJ]HTeJiHOCTTa h KOHKypeHTHOcnoco6HOCTTa Ha iiamioiia.niaTa hh HKOiioMiiKa, 
ocHOBaBaiqa ce Ha CT>OTBeTHaTa cneqqajiq3aqqa, npq qojiHepTaqo ma/iamM npiipojnaTa cpe/ia iia.Mccn h npn 
MaKCHMajiHO niqpoKa coqiia.ina 6a3a. B no-KOHKpeTeH nnaH 6-hnem,ine HKOHOMHHecKH npoqecn b CTpaqaTa qq me ce 
MapKqpaT ot qjjeaTa 3a qo-raraMa KoqBepreqqqa qa 6i>JirapcKaTa qKoqoMqKa b eBpoqeqcKara. ToBa BCbnmocT e ocqoBqaTa 
qen qa CTpaqaTa b cpejjeq q mnrocpoHeq qjiaq q 3a;TMDKqTejiqo ycnoBqe 3a qpqcbCTBqeTO qa EMrapqa b EBpocbKwa. H ts 
Moace m. Q"hj\e qocTqrqara npe3 reqepqpaqero q peajiq3qpaqero qa qo^HepTaqo HHOBaTHBHH H,neH, b t.h. h TepHTopqanqo- 
opraqq3aqqoqqq. 

OTjjaBqa qq aoKa3BaT q y6e5KflaBaT, b t.h. q eBpoqeficKq eKcqepTq, ne 6i>flenieTO qa CTpaqaTa qq Tpa6Ba m ce CBT>p3Ba qaq- 
Bene etc cencKOTO CTonaHCTBO, xpaHHTejiHO-BKycoBaTa npoMHuuieHOCT h TypH3Ma. Jlornnqo q3qqKBaT q»KOJiKo 
BMpoca: Koq ca oqe3q, qoflHepTaqo 6i>jirapcKq pecypcq q oco6eqocTq, qa KoqTO Tpa6Ba m. ce o6jierqeM, KaK q Khjxs MoraT 
m. ce eMeTasT 0T6eJi»3aqqTe qo-rope cToqaqcKq c<j>epq q T.q. H qoqeace HecTo ce qo,zmepTaBaT ejjqq qnq jrpyrq 
qaqqoqanqq qpejjqMCTBa KaTO ocqoBa 3a qoBqniaBaqe qa KoqKypeqTqocqocoSqocTra, qflMa jx& 6i>fle q3Jiqniqo jya. 
qpqqoMqqM qaq-MajiKO q3TbKBaqoTO, KoeTO BCbmqocT qe e q MaTepqaneq pecypc - pa3HOo6pa3HeTO bt>b BCHHKqTe My 
acqeKTq q q3Mepeqqa q qa BcqHKq TepqTopqanqq qqBa, a qMeqqo: 

1 . ITpqpojjqo, b t.h. q 6qopa3qoo6pa3qe; 

2. ETqoKyjnypqo pa3qoo6pa3qe; 

3. npoq3BoacTBeqo-cejicKOCToqaqcKO pa3qoo6pa3qe. 

nocneaqoTo jxo roJMMa cTeqeq ce ocqoBaBa qa qtpBqTe me q qaq-Beqe qa qipBOTo. 

Pa3qoo6pa3qeTO KaTO qaqqoqanqa oco6eqocT fleqcTBqTejrao e 3anerqajio q b qjjeqTe 3a q«Koq qaqqoqanqq ceieropqq 

CTpaTerqq (jjqBepcqcjfflKaqqs b pa3BqTqeTO qa cencKqTe paiioqq, Typq3Ma q pp.). 

Bee ome qa jjqeBeq pea CToq, o6ane, peniaBaqero qa qpo6neMa 3a peanqcTqqqaTa q e(j>eKTqBqa Texqojiorqqqa cxeMa - 

Khae, KaK, c KaKBq cpe^cTBa, Koq me q3qoji3Ba o6eKTqBqqTe qpe^qocTaBRq, ae(J)qqqpamq pa3qoo6pa3qeTO. H pa36qpa ce c 

jiorqqqqa oqqT 3a peajiqcTqneq OTroBop qa saBtpniBannM BT>qpoc - q KaKBO ot TOBa? 

H3BecTqo e, He 3a qenqTe qa TepHTopHajiHOTO n.iaiiupaiic h q3qon3BaqeTO qa pa3Jiqnqq pecypcq qpq perqoqajiq3aqq«Ta 
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Ha EMrapna 0<}>HqHajiH0 ce H3noJi3BaT hakojiko KaTeropHH, kohto ce OTHacaT h 3a rmaHHHCKHTe Hac™ Ha CTpaHaTa: 

cencKH, njiaHHHCKH h nojiynnaHHHCKH, KpaiirpaHHHHH h jrp. Kt,m Tax 3a aomnHHTejiHO noanepTaBaHe Ha cneqH(j>HKaTa, 

oco6eHOCTHTe Morar m. ce H3non3BaT hskoh, Hanp. hhcto npnpojjHH KaTeropHH KaTO CBJiaHHmHH paftoHH, icapcTOBii 

paiiomi h ;rp. 

KoeTo h jae panoHHpaHe (BHHarn qeneBo) e noBeqe hjih no-ManKo cy6eKTHBHo KaTO pecjmeKqqa Ha peajiHocTH etc 

cbOTBeTHaTa ^03a ycnoBHOCTH. Pa3KpHBaHeTO Ha oco6eHOTO, cneqH(j>HKaTa, HHflHBHjryajiHHTe Hepra, KaKTO e H3BecTHO, e b 

ocHOBara Ha T.Hap. perHOHajieH no/ixo/i. B T03H cmhcm TepHTopnajiHaTa ^H(J)eHqHaqHa Ha CTpaHaTa hh, cneflBa m. 

3anoMBa c pa3KpHBaHero h j\& 3aBi>pniBa etc CMeTaBaHeTO Ha npHpo;jHoreorpa(}>CKH, a^MHHHCTpaTHBHH, HKOHOMHHecKH, 

HCTopHKO-eTHorpa(J)CKH npH3HaqH h oco6eHOCTH - nocTerHaTOTO no T03H HaHHH "3ace6aBaHe" Ha oxaenHH TepHTopHH KaTO 

no-roneMH hjih no-MajiKH pernoHH me OTpa35rea b HaH-ronaMa mjiHOTa TexHHa o6o6meH, KOMnneKceH o6jihk. B cnyqaa ce 

npnjiara T.Hap. iipiiiiiiini Ha OTHOCHT&nHaTa hhjiocthoct h OTnacTH e/iHopo/iHOCT. 

CnejjBamaTa CTtnKa (norHHecKO npoflwiaceHHe Ha ntpBaTa) b npocTpaHCTBeHaTa CHCTeMarH3aqHa (nojrpeayiaHe) e 

CBT>p3aHa c aKqeqT Btpxy ejjqa hjih noBe^e (}>yHKqHH. T.e. flH<j>epeHqHpaHe Ha t. Hap. 4>yHKqHOHajiHH TepHTopnanHH 

ejjHHCTBa. TyK Ha nipBO MacTO ctoh jrpyr npHHqHn - Ha B3aHMHO aonMBaHe Ha OTHOCHTejiHO pa3Hopoj]HH h flopn 

KOHTpacTHH HacTH (nocTHraHe Ha (J>yHKqHOHajiHO ejjHHCTBo). CBi>p3aHHTe c TOBa norHHecKH onepaqHH b CBoaTa 

cbBKynHOCT MoraT j\a 6i>j]aT fle(}>HHHpaHH KaTO (|)\ HKqiioiia.THO iomipaiic. ITpH 30HHpaHeTO e HopMajiHO j\& ce Ti>pcH no- 

BHCOKa CTeneH Ha aceH h qeneqacoHeq HHTerpHTeT, KaKTO h 3a pa3JiHKa ot panoHHpaHeTO m. HMa h 6enH neTHa Btpxy 

jx&jxsna. aocTaTtHHO ronaMa TepHTopna. 

B CTpaHaTa hh e HaTpynaH BeHe mhoto onHT npn cbCTaBaHeTO Ha pa3JiHHHH no TepHTopnajieH o6xBaT KOMnneKCHH h 

OTpacnoBH KOHqeqqHH, CTpaTernn, nnaHOBe h nporpaMH. BinpeKH Ha npi>B nornea flo6pe o6ocHOBaHHTe HanpaBJieHHa 3a 

pa3BHTHe h nojiTOKeHHTe ycHJiHH, TOBa, Koero ce cnyHBa Ha hakoh MecTa HajjMHHa h HaH-necHMHCTHHHHTe OHaKBaHHa, Hafi- 

HeraTHBHHTe, Mpa^HH npomo3H. 

3acera He ca HaMepeHH Ha^eacjjHH nocTOBe h HHCTpyMeHTH, c kohto m. ce cnpe TeH^eHqHaTa, 6eJieacema CBHBaHe Ha 

HKOHOMHHecKHTe aeHHOCTH, a OTTaM h flenonyjiaqnaTa h KaTO qano qncKHa coqnajieH CTaTyc Ha 3HaHHTeJiHH nacTH ot 

ripeaSajiKaHa, H3TOHHHTe Poflonn, CTpaH^aca, KpanmeTO - pafioHH c pasjiHHHH npHpojjHH oco6eHOCTH, HejjocTaTbHHO 

ecTecTBeHO oGjiaroflereJicTBaHH. Ki>m Tax, 6e3 cbMHeHHe, npHHajiJieacaT h KapcTOBHTe, 6oJiniHHCTBOTO ot kohto MoraT jx& 

Q-hjX&T OTHeceHH ki>m ^H(J)epeHqHpaHHTe no jxpyrn (coqHajiHO-fleMorpa(}>CKH) npH3HaqH 0(}>HqHajiH0 npneTH cejiCKH 

paiioHii. 

HMa flocTaTiHHO ocHOBaHHa jx& ce npneivie, He eflHH ot niTHiqara 3a npeo^OJiaBaHe Ha H30CTaBaHeTO (6e3 m. ce 

a6cojnoTH3Hpa KaTO namqea) e MaKCHManeH HHTerpHTeT bi>b BH3H«Ta 3a pa3BHTHeTO, npe3 CMeraHH ycHJina a pa3JiHHHH 

3aHHTepecoBaHH Jinqa h opraHH3aqHH, b t.h. h Ha m>pBO MacTO Ha jTtpacaBHHTe Be^OMCTBa h cy6BeaoMCTBa. 

B CTpaTerHHecKOTO njiaHHpaHe 3a 3HaHHTeJieH 6pon cencKH o6niHHH ocHOBHHTe npHopmeTH OTjjaBHa ca ^H(J)epeHqHpaHH - 

CBI>p3aHH C pa3BHTHeTO Ha CeJICKO, TOpCKO CTOnaHCTBO, TypH3T>M H OTHaCTH XpaHHTejIHO-BKyCOBa npOMKHIJieHOCT, T.e. - c 

pecypcn h npo^yKTH, kohto HMar no^HepTaHO nnonieH H3pa3 h ca pa3noJioaceHH b e^Ha h ci>ma TepHTopna: ot ceJiCKO 
3eMJiHme - npe3 o6iqHHa, j\o no-roJi»M pafioH, kohto Moace m. o6xBaHe nacTH ot cbce^HH hjih qenn o6niHHH. 

B HaH-oSnj BHfl Te3H pa3JIHHHH H flOpH nOflHepTaHO pa3HOpOJ]HH CTOnaHCKH JjeHHOCTH, OT6ejIS3BaHH HeCTO KaTO 

npnopHTeTHH Ha pa3JiHHHH TepHTopHajiHO-ajjMHHHCTpaTHBHH HHBa (HaqHOHajiHO, oSjiacTHO, o6niHHCKo), MoraT m. ce 

KOM6HHHpaT 6e3 J\di. BJIH38T B npOTHBOpeHHe, a HanpOTHB - B38HMHO Ce JJOnMBaT, B paSJIHHHH CbOTHOnieHHJI B paMKHTe Ha 

TpHHJieHa (Tpna^aTa): cejiCKO CTonaHCTBO-ropcKO CTonaHCTBO-TypH3i»M. 

OHeBH^HO e, He 3a KJiacHHecKHTe cencKH TepHTopHH c aocTaTbHHO pa3BHT npeacTaBHTeneH KapcT cera cbnjecTByBaiqaTa 
KOM6HHaqHfl e ot BHjja: cencKO CTOnaHCTBO (jjoMHHHpanio) - ropcKO CTOnaHCTBO (He oco6eHO npo^yKTHBHo) - TypH3i>M 
(chmbojihhho HKOHOMHHecKO H3pa5KeHHe hjih aopH m>jiHa jiHnca). E^Ba jih e Heo6xojiHMO npeaBHa o6njaTa pecypcHa 
TepHTopnajiHa 6a3a m. ce ^0Ka3Ba, ne e Heo6xo^HMo j\& ce oT^eJiH noBene BHHMaHHe Ha Me»«ayoTpacjiOBHH HHTerpHTeT 
(HHTerpajieH no^xoa) b paMKHTe Ha onpe^eJieHH panoHH h oiqe no-TOHHO - (J>yHKqHOHajiHO ae(J)HHHpaHH 30hh. 
3ani>jiBaHeTO Ha Ta3H npa3HOTa ce MOTHBHpa ot TBtpae ronaMOTO pa3Hoo6pa3He Ha CTpaHaTa hh, b t.h. h Ha m>pBO mscto 
npHpo^HO. KaTO npHMep b hhcto npaKTHHecKH acneKT toh Moace m. ce HJiiocTpHpa npe3 OTroBopa Ha Binpoca KaK b 
onpefleneHa TepHTopna MoraT m. ce KOMno3HpaT K03eBi>j]CTBO, OBqeBi>j]CTBO h 6hbojiobi>;ictbo (HaqnoHajma 
cneqHajiH3aqH5i b paMKHTe Ha EC etc cencKH h eKOJiorHHeH TypH3i>M h c jji>pBOj]o6HBa (rnaBHO fltpBa 3a orpeB). 
H3HHKBa BT>npocT>T Kbjxs h KaK MoraT jx& ce npHJioacaT b cfaHeraHHe perHOHajiHHa h HHTerpajmna nojjxojj. OTroBopi>T Ha 
Binpoca 3anotiBa c KBajiH(J)HqHpaHeTO Ha KapcTOBHTe panoHH KaTO HaH-nojjxojjaniH 3apaj]H othochtcjiho no-JiecHaTa hm 
^H(J)epeHqHaqH5! Ha m>pBO mscto. 

TaKa, KaKTO necTO ce noanepTaBa, He CTpaHaTa hh e H3BecTHa c BHCOKaTa CTeneH Ha 6Hopa3Hoo6pa3He, TaKa Moace h Ta3H 
KOHCTaTaqna m. 6i>ae aonMHeHa c BHCOKaTa CTeneH Ha reopa3Hoo6pa3He h b nocne^Ha CMeTKa - Ha npnpojjHO hjih 
jiaHjjnia(J)THO pa3Hoo6pa3He. ToBa Baacn h 3a OKapcTsmaHeTO, pecn. KapcTOBHTe jiaHauia(J)TH, B3eTH caMH no ce6e ch. 3Hae 
ce, He 1/5 ot TepHTopnaTa Ha CTpaHaTa e OKapcTeHa b e^Ha hjih flpyra CTeneH. 3HaHHTenHa nacT ot OKapcTeHHTe TepHTopHH 
He MoraT aa 6i>J]aT OTHeceHH ki>m KJiacHHecKHTe (/],yHaBCKaTa XMMHCTa paBHHHa - noKpHT c jibocobh ce^HMeHTH norpe6aH 
KapcT). JIorHHHO e b cnynaa m. ce nocTaBa aKqeqT Btpxy qpejjcTaBHTeJiHHa KJiacHHecKH KapcT h CBOTBeTHHTe jiaH^niacjrrH. 
Toh cpaBHHTeJiHO necHO ce ae(J)HHHpa h TepHTopnajiHO J]H(J)epeHqHpa npe3 ao6pe H3pa3eHH BH3yajiHH npH3Haqq. OroneHH 

BapOBHKOBH H MpaMOpHH CKajIH, KaKTO H BCHHKH npeXO^H MeaCfly TSX, nOBT>pXHOCTHH H nOJ]3eMHH KapCTOBH (J)OpMH CT>C 

CBOTBeTHHTe npexojjH. HaH-o6nio, b 33bhchmoct ot noKpHBamaTa OKapcTeHHTe CKajiH noHBeHO-pacTHTejma noKpHBKa, 
KJiacHHecKHaT KapcT Moace m. ce pa3rjieac^a KaTO aHajiorHHeH Ha ronna h noJiy3aHHMeHHa. B pe3yjrrar Ha B3aHMHOTO 
aeiicTBHe Ha pa3JiHHHH (J)aKTopH, npn TOBa b pa3JiHHHH ycnoBHa, Haii-niHpoKO pa3npocTpaHeHHe HMa KJiacHHecKHaT KapcT b 
ripefl6ajiKaHa. B ranojiorHHeH nnaH toh Moace aa 6i>j]e ^H(J)epeHqHpaH Ha: 

1 . PaBHHHHO-njiaTOBH^eH; 

2. XMMHCTO-HHCKOnjiaHHHCKH; 

3. Cpe^HonjiaHKHCKH; 



84 



HayneH cuMno3uyM "80 aoduHu opaaHU3upaHa cneneonoaun e B^mapun" - 22 Mapm 2009 - Cocpun 



4. BucoKormaHHHCKH. 
Ako OT6eji«3aHHTe 4 e^HopaHroBH KaTeropHH Morar na ce MapKHpaT Karo no^THn, to cJieimaniHTe no-HHCKO pa3nojioaceHH 
paHroBe MoraT j\a ce MapKHpaT KaTO BH^OBe, no^BH^OBe, BapnaHTH h np. 
CaMO paBHHHHO-njiaTOBH^HHa KapcT floirbJiHHTeJiHO Moace j\a b"-bj\e flH<J ) epeHqHpaH Ha: 

1 . PeHHO-flOJiHHeH; 

2. Meac^yaoJiHHeH; 

3. MopcKO-6peroBH. 

3a Hyac^HTe Ha HacToamoTO H3JioaceHHe He e Heo6xoflHMO j\a ce npaBH noapo6Ha THnoJiorH3aqqfl, tih KaTO KaKTO Bene 6e 
OT6eJi»3aHO, me ce TtpcflT He TOJiKOBa THnonorHHHH, ho noBTapamn ce nepra, kojikoto HH^HBHayajiHH h Han-Bene 
KOM6HHaqHH ot pa3JiHHHH TepHTopHajiHH oco6eHOCTH. Bt>b BpT>3Ka c pa3KpHBaHe Ha pa3JiHHHH, OTHOCHTeJiHO flo6pe 
"3ace6eHH" TepmopHH, Ha 6a3aTa Ha cbHeraHOTO npnnaraHe Ha perHOHaneH h HHTerpaneH noflxofl, aKqeHT me 6Me 
nocTaBeH Btpxy OHe3H nacTH Ha CTpaHaTa, b kohto HMaMe cpaBHHTenHO 6jih3kh cbOTHonieHHfl Meayiy cencKOCTonaHCKH h 
ropcKOCTonaHCKH (J)OHfl. B T03H cmhcm me 6MaT pa3raeaaHH rnaBHO pafioHH ot ITpeaSajiKaHa h OTHacra ot JlyaaBCKaTa 
XMMHCTa paBHHHa. 

npe^BHa OT6eJi»3aHOTO no TyK, me 6Me HanpaBeH onHT 3a npH6jiH3HTejiHO OHepTaBaHe Ha 4>yHKqHOHajiHH TepHTopnanHH 
e^HHCTBa (30hh), KaKTO h hakoh TexHH cbCTaBHH eneMeHTH Ha ocHOBara Ha cbneTaBaHe Ha bt>3mo5khocth 3a TypH3i>M (Hafi- 
Bene no3HaBaTeJieH), ropcKo h cencKo cTonaHCTBo. Te me 6r>flaT ae(J)HHHpaHH KaTO Arpo-Jieco-TypHCTHnecKH 30hh 
(AJIT3): 

1. AJIT3 "IJeHTpajiHa J,o6py/i»ca" 
TepumopucuieH o6xeam: 

B adMUHuempamusHO omnoweHue: o6xBaina cbce^HH qacra Ha oSiHHHHTe Kpymapn, KaHHap^aca, Aji(j>aTap h TepBen. 
B npupodno omnouienue: TOBa ca npe^H bchmko flo6pyflacaHCKHTe cyxo^OJiHa (Ha Cyxa peKa h p. KaHarbon 3ae^HO c 

npHTOI]HTe), B KOHTO Ce pa3KpHBaT KapCT006pa3yBamH BapOBHKOBH CKajIH H CbOTBeTHHTe KapCTOBH (J)OpMH (peHHO-flOJIHHeH 

KapcT). Kt>m He» me ce pa3rjieayiaT h CbOTBeTHHTe MeayiyflOJiHHHH 3apaBHeHOCTH, 3aeTH ot cencKO-CTonaHCKH h 

ropcKOCTonaHCKH nnomH. KjiacHHecKHflT KapcT e npeacTaBeH ot CToraqq qemepn h nemepHH hhuih - npe^HMHO 

xopH30HTanHH, kt>ch, cyxH, CBT>p3aHH c no-CTapo OKapCTflBaHe. 

TypucmunecKa ampaKmusHocm: cbcpe^OTOHeHa e H3KJiK>HHTeJiHO b cyxo^OJiHSTa, kohto HMaT KaHbOHOBH^eH xapaKTep 

(Cyxa peKa no c. EpecTHHqa e qeqpecbXBama). Te3H cyxoaojina c KOMno3Hqqfl ot pa3JiHHHH peHHO-^ojiHHH jiaH^nia(J)TH, Ha 

mpBO m»cto CKajiHH. Te ca h CBoeo6pa3HH oa3HCH Ha aHBaTa npnpoaa Ha (J)OHa Ha paBHHHHO-njiaTOBH^Ha, npe^HMO 

3eMeaeJiCKa ,H,o6py;iaca). B T03H cmhcm TflXHaTa aTpaKTHBHoer HMa KOMnneKceH xapaKTep - reoHacneflCTBO h 

reopa3Hoo6pa3He - 6nopa3Hoo6pa3He - npnpoflHO HacneflCTBO h jiaHflniacjrmo pa3Hoo6pa3He. 

CejicKocmonaHCKa cpopMyna: 3T>pHeHH (acHTO, eneMHK, qapeBHqa), TexHHHecKH (cjn>HHorjie,a), TpeBHH (j>ypaacH, cejinnmo h 

KpaHCeJIHmHO OBOmapCTBO H OTHaCTH 3eJieHHyKOnpOH3BOflCTBO; rOBCaOBMCTBO, OBqeBT>aCTBO, K03eBT>aCTBO. 

ropcKocmoncmcKa cpopjuyna: 3HaHHTeJiHH no nnom MacHBH (ochobho jxh6) ot hakojikoctothh no hakojiko XHJismH ^Ka; TyK 

e 3aniHTeHara AjieKcaH^pHHCKa Kopna c no^HepTaHO BHCOKa CTeneH Ha (J)HTopa3Hoo6pa3He, b aonHHHHTe h npH^ojiHHHH 

MecTa; ropcKO-flT>pBecHaTa pacTHTenHOCT ce H3non3Ba H3KJiioHHTeJiHO 3a ^o6hb Ha jxbpBa 3a orpeB. H3KycTBeHH 

neco3amHTHH noacH c pa3Hoo6pa3Ha ninpoKOJiHCTHa pacTHTenHOCT. 

Hacenenue: eTHHHecKa M03aHKa - 6MrapH, Typqq, TaTapn ct>c cpaBHHTenHO cbxpaHeHH Tpa^HqHH no OTHonieHHe Ha ao6pn 

npaKTHKH npn npHpoaonoji3BaHeTO. 

TpaHcnopmna MpeMca u (?bo6ufe KOMymiKaifiiu: b MHoro npHJiHHHO cbCToaHHe 

JKwiuiifeH (pond: aocTaTtneH, ho HeaocTaTtHHO KanecTBeH. 

H^eaTa 3a AJIT3 "L[eHTpajiHa /],o6pyfl5Ka" npeanonara no-qeneqacoHeqo o6Bi>p3Baqe Meac^y MecTqHTe 3eMeflencKH h 

5KHBOTHOBT>flHH npaKTHKH h TypH3Ma. AJIT3 "L[eHTpajiHa /],o6pya>Ka" Moace j\a 6i>ae npe^MeT Ha nporpaMa Jln^ep, KaKTO h 

Ha apyrn nporpaMH 3a pa3BHTHe Ha cencKH panoHH. Ot npaKTHHecKa rae^Ha TOHKa HeHHOTO (J)opMHpaHe Moace j\a 3anoHHe 

qpe3 peajiH3aqH«Ta Ha m>pBO BpeMe Ha aBa KOHKpeTHH npoeKTa: 

• JIaHania<J)TeH napK "Cyxa peKa"; 

• EoTaHHKO-eKcno3HqHOHeH qeqTbp (EEL[) "3HMHHqa". 

KaKTO 6e OT6eJia3aqo 3qaHHTeJiHH npe^nocTaBKH 3a (J)yHKqHOHajmo 30HHpaHe c KOMnneKceH xapaKTep HMa b OKapcTeHHTe 
TepHTopHH Ha ITpea6ajiKaHa. C ornea 6T>aemoTO pa3BHTHe h Ha ocHOBaTa Ha Meayiyo6iqHHCKO cbTpy^HHHecTBO, 3acJiyacaBa 
BHHMaHHe Hflesrra 3a (J)opMHpaHe Ha AJIT3 "Bhtcko-Hckbpckh Hhcbk IIpe/i6ajiKaH". 

1. AJIT3 "BnTCKO-HcK'bpcKH Hhct>k ITpefl6ajiKaH". 
TepumopucuieH o6xsam: 
B adMUHuempamusHO omnoweHue: eface^HH nacTH Ha o6iqHHHTe Me3^pa, PoMaH, JlyKOBHT ^lepBeH 6par, YrbpHHH h 

X1.0JIHH /],'b6HHK - BCHHKHTe b KaTeropHaTa CeJICKH 06mHHH. 

B npupodno omnouienue: ^OJiHHaTa Ha p. Hckt>p ot c. EpyceH j\o c. ^OMaKOBqn, 3ae^HO c npnneacamHTe h cbce^HH ^ojihhh 
Ha npHToqHTe PtneHe, ITaHera h np., KaKTO h ^OJiHHaTa Ha p. Bht, 3ae^HO c npnneacaiqHTe ^ojihhh Ha aecHHTe h npHToqn 
KaMeHHqa (c KaTyqeqKa), EeraeacKa h MeayiyaoJiHHHHTe 3apaBHeHOCTH okojio Hckt>p h Bht. 

TypucmmecKa ampaxmusnocm: TBtp^e pa3Hoo6pa3HH KapcTOBH noBT>pxHOCTHH h nofl3eMHH (J)opMH, hskoh ot tax 
yHHKajiHH: xopH30HrajiHH h BepTHKajiHH (nponacTH) cyxn h bo^hh nemepn, CKajiHH MOCTOBe h apKH, CKajiHH BeHqn c 
acHBonncHH eflHHHHHH CKajiH hjih rpynH ot CKanH, KapcTOBH H3Bopn h j\p. ripHpoflHOTO HacJie^cTBO ce CbHeTaBa c 

KyjITypHO-HCTOpHHeCKO (CKajiHH MaHaCTHpH, HepKBH, o6poqH H JXp). KapjiyKOBCKHST KapCTOB KOMnjieKC (KJiaCHHeCKH 

KapcT) KaTO MajiKO nnaTO no CT>mecTBO e eTanoH 3a MHoro BHCOKa CTeneH Ha OKapcTjmaHe: ITpoxoaHa, EaHKOBHqa, 
CBHpnoBHqa, TeMqaTa ayqKa h j\p. nemepn h nponacra. B 3ana^HaTa nacT peKa PtneHe HMa noanepTaHO acapeJiOBH^eH 
xapaKTep c MHoro BHCOKa CTeneH Ha aTpaKTHBHOCT, HaH-Bene 3apa^H acHBonncHHTe BapOBHKOBH CKajiHH o6pa3yBaHHa. B 
H3TOHHaTa HacT - 'EraeH, EeacaHOBO, Ca^oBeq, PaKHTa, Hapea c MHoroSpoHHHTe, MaKap h HeroneMH KapcTOBH H3Bopn, ca 

HajIHqe TKbpjXS aTpaKTHBHH (J)OpMH Ha aOJIHHHHS KapCT, KaKTO H T03H Ha MeaCflyflOJIHHHHTe 3apaBHeHOCTH: ITapHHqHTe, 
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CeanapKaTa, OraTe q j\p. 

Ce.icKocmonaHCKCi (popuyjia: 3i>pqeqq (xoito, eneMHK, qapeBqqa), TexqqnecKq (cjn.HHorjiea), TpeBHH (jjypaxcq, cejiqqqro q 

KpaHCejIHIIIHO OBOIIiapCTBO H OTHaCTH 3ejieHHyKOnpOH3BOflCTBO, JI03fl; rOBeaOBl>aCTBO, OBqeB'baCTBO, K03eB'baCTBO, 

GHBOJioB'bacTBo (flepMaqrqpi). 

FopcKocmonaHCKa (popMy.ia: pa3qoia,caqq ot MHoro MajiKH j\o 3qaqqTeJiqq qjionqi flT,pBecqq ci>o6mecTBa. ,H,o6pe H3pa3eHH 

KpafipeHHH H3KycTBeHH q ecTecTBeHH ropcKH hbhiih: Bi>p6a, Tonona q jxp. Pa3nqqqq no rmom 3anec5maqqfl c qrjionqcTqq 

(nepeq 6op), qiqpoKonqcTqq (aicaqqa) q j\p. 

Hacejiemie: CMeceqo qpq ^OMqqqpaqe qa 6i>JirapcKqa eTqoc (6i>Jirapq q qqraqq). Mqoro flo6pq Tpa^qqqq b 

CTpoqTeJiCTBOTO (Kyqqqo, Peceneq), acqBOTqoB'bacTBOTO (paqoq qa cqBO qcicbpcKO roBe^o), TpaqqqTe qacaayieqqa q 

pa3Jiqqqq 3aqa«Tq, CBT>p3aqq etc cencKqa 6m. 

B OT^enqq cena acqo q3pa3eq fleMorpa(j>CKq yqa^tK. 

TpaHcnopmna Mpexca u s-bo6me KOMymiKaifiiu: b qpqnqqqo cbCToaqqe, b qpoqec qa o6qoB5maqe. 

JKwiuufeH (pond: KaTO qsno b Mqoro ^o6po cbCToaqqe. PaqoqOT e q3BecTeq c q»KoraqiqqTe ao6pq MaficTopq 3q^apq q 

KaMeqoaeJiqq 

Moace j\& ce qpqeMe, ne qtpBqTe MajiKq qpaKTqqecKq CTMKq kt>m (j>opMqpaqe qa AJIT3 "BqTCKO-HcK'bpcKq HqcbK 
npefl6ajiKaq" ca Bene q3Bi>pqieqq: 

• Teqepqpaqq ca uj\eu 3a MeayiyoGnqiqcico cbTpyflqqqecTBo. 

• 3a OT^enqq MecTa ca qpoeierqpaqq q peanq3qpaqq qpoeKTq 3a pa3BqTqe qa eKOJiorqqeq, a ot TaM q 3a cencKq 
Typq3i>M; 

• B MOMeqTa ce pa3pa6oTBa qpoeKT 3a Jlaqflqiaijrrqo-qcTopqHecKq qapK (JIHIi) "Me3flpa H3tok", o6xBaniaqj qacT 
ot 3eMJiqniaTa qa cbce^qqTe cena Epyceq, UapeBeq q CTapo ceno; 

• CtniecTByBa nj\en 3a qpoeKTqpaqe qa KapcTOB Jiaqflniacjrreq qapK "PMeqe-KyqqqcKq Hciebp"; 

• Ha nqqe e q^ea 3a yqqKaneq 30oaTpaKTqBeq KOMqjieKC b aonqqaTa qa p. BqT, Meayiy Ca^oBeq q EeacaqoBO (3Ar 
"Cpe^eq BqT"). 

HacToaqjaTa pa3pa6oTKa qo cbiqecTBO qpe^CTaBJiflBa e^qq cpaBqqTenqo qoB oqqT m. ce qpe^CTaBq BMMoacqa 6i>aeiqa 
TepqTopqanqa opraqq3aqqa qa 6a3aTa qa MaKcqManqo OT^qTaqe qa MecTqqTe q perqoqanqq oco6eqocTq qa qipBO macto b 
qpqpo^qo OTqonieqqe KaTO b qocjieflCTBqe Te ce BqqqiaT b qeneBO (jjopivrapaqqi ce (J)yqKqqoqajiqq TepqTopqanqq 
OTqocqTenqo qsmocTqq e^qqcTBa (qqTerpqTeT qa pa3Jiqqqq (jjyqicqqq b paMKqTe qa qpeasapqTeJiqo fle(j>qqqpaqa 3oqa. 
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Pe3K)Me 

Pa6oTa npeflCTaBH npoyHBaTejicKaTa fletiHOCT Ha nneHOBeTe Ha Kny6a 3a n3Bt.H CTpaHaTa. 

BKrifoneHM ca ochobho eKcneflnuiMMTe b "OnTMMMCTMHecKa" - YxpaMHa m xpe6eTa AneK b 

CeBepeH KaBKa3, eKcneflnqnuTe b Ky6a v\ BueTHawi. OTfleneHO e BHnwiaHne Ha no-HOBirre 

M35IBM Ha nemepHHUM ot "AKaflewiMK" npn ynacTMeTO mm eKcneflnunnTe b Hati-roneMHTe 

nponacTM b CBeTa Kpy6ep (BopoHfi), ETMA , Ha wiacnBa Anaflarnap n b An6aHkm. OoKycupa 

ce cbujo TaKa , n Btpxy flefiHOCTTa Ha npocpecnoHanncTMTe n3B"bpwnjin n3cne,qBaHkm b 

o6nacTTa Ha reonon/mTa, reoMopcbonon/mTa, xnflporeojiornHTa, reocpM3HKaTa, MHHepanornaTa 

m 6nonornHTa. 

Kjtk)40bm flywin: nemepn, KapcT, npoyHBaHMn, hctophh, HayHHM pe3ynTa™ 

Abstract 

The publication follows the first activities of SSC "Academic" members in the field of 
exploration and research of karst landscape abroad: "Optimisticheska" cave (Ukraine), 
precipices in Northern Caucasus (Alek Ridge) and the development of this research; the most 
significant expeditions in Cuba, Vietnam; the participation of club members in the attempts to 
advance in the survey of the world greatest precipices EGMA, Kruber-Voronia, as well as 
exploration of regions expected to have big precipices in Turkey (Alladaglar) and Albania. The 
present publication focuses on the work of the professionals dealing with karst studies in 
different areas - geology, geomorphology, hydrogeology, geophysics, mineralogy and biology 
and the good results achieved: mineralogy - a new type of helix-like formations, biology - one 
new genus and over 40 species new to science. 
Key words: caves, karst, studies, history, scientific results 

B Hacro>miaTa ny6jiHKauHfl npaBa oiiht bt.3 ocHOBa Ha ci>6paHaTa HH(j)opMauHH /ja onnnia npiiHoca Ha 
"aKa/jeMHHH" 3a npoyHBaHe Ha KapcTa h3bt.h npe/jenHTe Ha ET.jirapHfl.TyK He ca BKjnoneHH nocenieHHjrra Ha 
pa3MeHHH Hanajia Me>Kjjy KJiy6oBe ot pa3JiHHHH CTpaHH h npoHHKBaHH>rra b roneMHTe nponacra, b kohto He ca 
npaBeHH npoyHBaHHa. HacroflinoTO H3Jio>KeHHe HflMa npeTeHnnn 3a ntJiHa H3HepnaTenHOCT no TeMaTa. 
CneA KaTO 6e HaTpynaH CKpoMeH onHT b H3CJie/JBaHeTO Ha KapcTa b BtJirapHH, "aKa/jeMHHH" 3anonHaxa jra 
MeHTaaT 3a npoyHBaHe Ha KapcTa 3a/j rpamiiia. ITtpBaTa TaKaBa npoflBa e npe3 1967 r. b nemepaTa 
OnmuMiicmimecKa, YicpaHHa ctBMecHO c KonerHTe ot cneneoKJiy6 "I^HKJion", rp. JIbob. CtmaTa ro/JHHa An. 
rpo3JiaHOB, Ct. AHjjpeeB, Xp. /JeiraeB ynacTBaT b eKcne/rnuHJi b CeBepeH KaBKa3 (xpe6eT AneK) 3ae/jHo ct,c 
cneneoJio3H ot MocKBa, CaHKT IIeTep6ypr (ToraBa JleHHHrpaii) h ot Jjyrn rpa/JOBe Ha 6hbihhh CCCP. Ci>6paHH 
ca MaTepnajin ot rpyrarre >khbothh Aranea, Isopoda, Miriapoda, Chilopoda, Colembola h Jjpyra rpynn . HacT ot 
MaTepnajiHTe ca H3npaTeHH Ha ny>KjjecTpaHHH cnennajiHCTH h pe3yjrraTHTe ot H3CJiejjBaHH3Ta ca ny6nHKyBaHH. 
OcTaHajiHTe ce ctxpaHABaT b KoneKHHHTe Ha HauHOHajiHHfl npnpoiiOHayHeH My3eH(HIiM). Cne/jBaT hobh iiBe 
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eKcne^HUHH b OnmiiMiicmimecKa npe3 1969 r. h 1973 r. 06mo 18 "aKa,neMHHH" ynacraaT b KapTHpaHeTO Ha 
Han-;rbJiraTa rnncoBa nemepa b CBeTa. Ha KapTaTa HMa ranepHH h 3anH c GtnrapcKH HMeHa "AKazieMHK", 
"Co<J)hh", "Hap CnMeoH I" h jjp. /Jiiec nemepaTa e c jxbivxsma Hazi 220 km. IIpe3 1969 r. hh>k. II. HenKOBCKH 
npaBH MeTeoponorHHHH Ha6nioaeHHH b nemepaTa Bempoaan (no-KBCHO CBT,p3aHa c OnmiiMiicmimecKa) , kohto 
ca OTpa3eHH b 'ToziHinHHK 3a cneneonorjM h nemepHO xieno 1969-1970 Ha CTfl, "AKazieMHK". Taxa e noJio>KeHO 
HananoTO Ha H3HBHTe Ha CTyjjeHCKHji neinepeH Kny6 (CIIK) "AKazieMHK" b ny>K6HHa. 



AbBIBCbKMH Uih CnEfl£Ofl0riB„UHKA0n' 

ruiEM „ OnTMMICTKif HA " 

tKspsima bomimKsio p-m TefxtM/wta 
Psion 6 s 'arrmtntm 1968- 6? mm 



iitsinaa kiMma mbipum - tow,? ■, 
<mnfv-&harl -!itbo*> 

CePeim maw (m mo «„»,;- ^j 
KoetpinMt Kopim - ? a 

KfHSHHKH juoncuHHi im 

ntPUlonMUJUHKii JiinpHNiy: 

HU itimdmeti 

iXuixmslOtl nPifatmri 
i ttfttiswa t0 

iMttewa cr 
5 Bmasm AM. 

? Httilw IP 

,i Pmatim OK 
a KnvimttKuii I B 
a Ttawr 5 1 

is Shook fn 




a emua 

HgtfO 

umdum 



u mnotusmi 100 
25. teonca 

11 UOCliSHQ 

a mteutlti ivtitsBk Tit 
i, iwtmscm clow* 

jl tiQWttbQt 

H. padkmtit 

a mcrm 

a wti wcwt/ffsra noffoma 

jr mint/ 

a urn tiwMfa 

ri UPOltim 
S2 i/foivc 



H Buns 

*t ion PvcttMS 

+i wo ttstetitiuQ 

li. SOU HEWff/fl&Wtf-W 

it 100 fWMWffi 
lit HM cyfflQHCbkUU 
W3WPM OWH WI'X 

u iswm tint 

» letivftt Hewn!* ' 

si fffiBWM . faQfoni* 

s4 fit cewtnis 

;; vf tfs,oso usu 

a mmm *»« 

« XBBC 

16 WW* _ COfplfi 

ti /lbtl6Cti*Q ;ant> 

(SI? CQ0X0<P. ? 

ft ttoti'iewiK 



Hpe3 1974 r. BtnrapcKaTa (JieaepaiiHa no nemepHO aeno (BOII/],) opraHH3Hpa eKcnexiHunji b Abctphh, b 
nemepaTa Eepzepxboiie, pa3BHBama ce b MacHBa TeHeHre6npre. PtKOBOZlHTeii e He3a6paBHMHHT II.TpaHTeeB - 
Xepa. B npoyHBaHeTO h KapTHpaHeTO Ha HeH3Cnez(BaHaTa nacT ot nemepaTa ocBeH Xepa ynacTBaT h ome TpHMa 
npe/jCTaBeTeiiH Ha Kny6a (II. /JeiraeB, K. CnacoB, Hb. JIhhkob). IIo-kt,cho nemepaTa CTaBa nacT ot CHCTeMaTa 
Ko3a Hocmpa-Eepzep-TIjiameHeK (Cosa nostra-Berger-Platteneck Hohlesystem) c ^i^DKHHa 30 km h ^eHHBenanHH 
-1291 m. B CT.IUHJ! paiioH npe3 nepno^a 1980-1983 r. ce npoBe>KHaT ome 4 caMOCTOflTenHH 6i.iirapcKH 
eKcnezjHUHH, opraHH3HpaHH ot EcDim, h ca otkphth 44 hobh nponacTH, KaTO HaH-^T.ii6oKaTa e -584 m. B 
eKcne^HUHHTe nneHOBe Ha Kny6a ca Hb. 3paBKOB (1980r.), O. OnnnnoB (1982 r.) h K. Hotob (1983 r.). 
JJpyr HHTepeceH h HenpoyneH KapcTOB paiioH, b kohto pa6aT^T GtnrapcKH cneneono3H, e An6aHHa. 
EKcne^HiiHHTe TaM ca HaunoHajiHH h opraHH3HpaHH ot BOCn. HneHOBe Ha Kny6a ynacraaT b pe^nua 
eKcne^HUHH TaM h aKTHBHO /jonpHHacaT 3a nocTHraHe Ha TexHHTe uenn Ah. JJpayaeB, Aht. HBaHOBa, T. 
HBaHOBa (1993) , Cr. IIIaHOB, Hb. naH^ypcKH (1994) , Bji. nonoB, <D. OnjinnoB (1995), T.HBaHOBa (1996). 
OcBeH ynacTHeTO hm b TtpceHeTO, KapTHpaHeTO Ha HOBOOTKpHTHTe nemepn CT.DJaHOB h T.HBaHOBa 
H3Bi.piHBaT h HayHHH H3Cne^BaHHa, pecneKTHBHO b o6nacTTa Ha reonornaTa h 6HocneneonorHaTa. . Hoboto 
noKoneHHe ctmo ce BKJiioHBa b an6aHCK8HTe npoyHBaHHH - npe3 2007 r. An. 5lHeB ynacTBa b HaunoHajiHaTa 
nemepHH eKcnexmuHH b An6aHHH (paiioH Tono Gtpxio). Cneneono3HTe pa6oT«T b nemepa JJynKama Ha mpume 
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6acaMciKa h HaMHpaT 7 hobh nemepn. IIpe3 2008 r. toh e h b eKHna, Ha .npyra HanHOHajma eKcneziHUHH, 
kohto pa6oTH BtB Bi,3xoziamaTa nemepa Maun Apanum h Ttpcn hobh o6eKTH. 

Cneneono3HTe ot MJiaxioTo noKoneHne, kohto b HOBHTe ycnoBHH ca mhoto ho-mo6hjihh h c noBene 
bt,3mo>khocth 3a H3HBH, noxmoMaraHH, flOKOJiKOTO e bt,3mo)kho, h ot EiJirapcKaTa (JieziepauHaTa no 
cneneonorHfl, ynacraaT b npoHHKBaHHfl h npoynBaHHJi b e,HHn ot Han-nepcneKTHBHHTe panoHH Ha CBeTa. B TOBa 
OHouieHHe Haii-aKTHBeH ot MJia^nre e hh>k. KoHCTaHTHH Ctohjiob. 3aexnro ct>c cneneojio3H ot .npyrn Kny6oBe 
toh pa6oTH b cMeceHH eKcneziHUHH b e^HH ot Han-cepH03HHTe nponacTH b CBeTa. HaxpaTKo me ynoMeHa 
HeroBHTe ynacTHa: 2004 z. - CnoBeHHa, nponacT Hexu2 ao -1200m (pa3eKHnnpaHe Ha nemepaTa); TypnHJi, 
nnaTO Taypyc, nponacT ETMA (Haii-;n,ji6oKa b A3hh), npoynBaHe h KapTHpaHe Ha nacraTe no/i -1300 m, 
ZjocTHTHaT e ch(J)oh Ha -1429m; CtpGna, nemepaTa Jlci3apeea nemma, npoyneHH h KarapaHH ca 6jih30 2000 m ; 
2005 z. - othobo TypuHH, paiioH ra3Hnauia, npoyHBaHe h KapTHpaHe b nponacTHTe CadoKafiK.CmKypand-b 1, 
Mad.TKap; A6xa3HH (Tpy3Hfl), nponacT Kpy6ep-BopoHH (Han- ;n,n6oKa b CBeTa b MOMeHra). 3ae^HO c 
yKpaHHCKHTe cneneono3H H3CJie;ma fltHHHTe nacra, H3BT.pniBa KapTHpoBKa h no/jroTOBKa 3a npeMHHHBaHe Ha 
ch(|)oh KBHTOHKa h .nocraraHe Ha KOTa -2080m. Ot 6T>JirapcKa CTpaHa ynacTBaT ome Teoztop Khchmob, 
CBeTnoMHp CTaHHeB h OpnHH Kojiob; 2007z.- YicpaHHa, 3ae^HO c An.ilHeB ynacTBa b KapTHpaHe Ha nemepaTa 
Kpucmajman; TypuHfl, panoH ra3Hnauia, ,noH3CJie;iBaHe h KapTHpaHe Ha nponacTa Mad^cap -350 m, OTKpHBaHe 
h KapTHpaHe Hanponacrra AKH-bnimap -145 m; 2008 z.- Kocobo, nemepa BemiKa Knucypa, BT,3xoxiflina 
nemepa, KapTHpaHe h onHTH 3a npoxrtJDKeHHe; Typunfl, nnaHHHCKH MacHB Anaxiarjiap, ctBMecrao c 
yKpaHHCKHTe cneneono3H pa6oTH ochobho b nponacTHTe rmmemau (pa3inHpjmaHe h H3CJie,HBaHe), Ccikoji 
Mapa h KocModpyM. 

HaKpaa me cnoMeHa no-ronMHTe npoflBH Ha CIIK "AKa^eMHK". Ilpe3 70-Te h 80-Te to,hhhh Ha 20 BeK b KJiy6a 
ce npoyHBaT BT>3M0>KH0CTHTe h ce nnaHHpaT eKne,HHHHH h no .npyrn kohthh6hth. Ilpe3 1978 r. ce po^n H^eaTa 
3a eKcneztHuna c Hen H3Cne;maHe Ha TponnnecKHa KapcT b Ky6a. Cne^ Tpn tozihhh xo^eHe no pa3HHHHH 
HHCTamiHH h npeoflOJMBaHe Ha pa3HHHHH 6iopoKpaTHHHH 6apnepn th ce peanH3Hpa npe3 eceHTa Ha 1981 r. 
ToBa e ntpBaTa GtnrapcKa cneneoJio>KKa eKcneanuHH, npn TOBa Kny6Ha, h3bt,h npezienHTe Ha Hauina 
KOHTHHeHT. EKnexjHUHTra ce npoBexie ctBMecHO etc cneneomry6 "MapTen xie Ky6a" - XaBaHa b nnaHHHCKaTa 
CHCTHMa Cnepa jye hoc OpraHoc (HaMHpaina ce b ceBepo3ana,HHaTa Hacr Ha ocrpoBa). ToBa e cneue<J)HHeH 
TponHHecKHa KapcT, HapeneH ome MoroTeH. HaMHpa ce caMO b Kapan6cKHa 6aceiiH h b HHZtOKHTaii. CtCTaBtT 
Ha "aKajieMHUH" e ot 8 cneneono3H (An. OnjinnoB, T. Koctob, Hb. JIhhkob, HB.ToHneB, K. CnacoB, II. 
HeHKOBCKH, II. JJ,ejmeB h Hb. JIhhkob). Ochobho ce pa6ora b nemepaTa Tpan Kaeepna <t>yenmec, KtjieTO ca 
KapTHpaHH Ha,n 16 km ranepHH. Me>Kay apyroTO ca npoyneHH h nemepHTe Kyeea de jia Jienyca (IlemepaTa Ha 
KyKyMABKaTa) c jxbivxsma 665 m h Kyeea de Kacpumcui. 06mo ca KapTHpaHH u&j\ 17 km b TpHTe nemepn. II. 
HeHKOBCKH H3BT,puiH MeTeoponorHHHH Ha6nioaeHHH b no-rope cnoMeHaTHTe nemepn. HanpaBeHH ca 
XH/iporeoJio)KKH h GnocneneoJiorHHHH H3CneaBaHHH . 3a CB)KajieHHe b OTHeTa Ha eKcnezjHUHHTa nnncBaT 
pe3ynTaTHTe ot Te3H H3Cne^BaHHa no BHHa Ha K. CnacoB h II. BepoH. MnHepanorbT An. cDnnnnoB no BpeMe Ha 
eKcne/(HUHaTa npoBe^e HaGniozteHHa h ci.6pa MaTepnn 3a na6opaTopHH H3cnez(BaHHa ot nemepHTe Jleuyca h 
Tpan Kaeepna (byenmec. Pe3yjrraTHTe Ha^MHHaxa onaKBaHHaTa. YcTaHOBH ce hob ran xeneKTHTonoziOHH 
o6pa3yBaHHa, a MHHepajTBT cpamepum e HaMepeH 3a ntpBH ntT b KapcTOBO Haxo^nme. OcBeH b OTHeTa Ha 
eKcne^HUHHTa pe3yjrraraTe ca ny6nHKyBaHH b 'To^hiuhhk Ha CY "Cb. KjiHMeHT Oxpn^cKH", ITcD" npe3 1988 
r. K. CnacoB ci.6pa MaTepnan (nora^KH ot coBa) ot npHBXo^HHTe nacTH Ha Kyeea de Jia jieuyca h cne,n 
3aBpi.maHe b Btrapna rn npe^aBa 3a na6opaTopHa o6pa6oTKa Ha A-p Bacnn IIonoB (HHCTHTyT no 300norna 
npn BAH h HJieH Ha CnK "AKazieMHK".). nonyneHHTe pe3ynTaTH onepTaBaT KapTHHaTa Ha xpaHHTenHHa 
cneKTtp Ha 3a6yneHaTa coBa h npe/iCTaBiiaBaT (JmyHHcraneH HHTepec, rfaii KaTO /jaBaT HH(j)opMauHa 3a bh^obh3 
ci.cTaB Ha £pe6HHTe 6o3aiiHHUH b to3h paiioH. 

BnaroztapeHHe Ha ci.3Z(az(eHHTe Bpi,3KH h Ao6pnTe pe3ynTaTH ot ciBMecTHaTa ^eiiHocT c Ky6nHCKHTe 
cneneono3H, npe3 1988 r. BtnrapcKaTa (JieziepauHa no cneneonorna (ToraBa BOn/J,) opraHH3Hpa eKcneziHUHa 3a 
H3CneflBaHe Ha KapcTOBOTO nnaTO Tyaco, HaMHpamo ce b kbkhhh Kpaii Ha ocrpoBa. Ot GtnrapcKa CTpaHa b 
ctCTaBa ynacTBaT 15 cneneono3H, 5 ot kohto ca ot CnK "AKaaeMHK" - XHZtporeono3HTe An. BeHflepeB h K. 
CnacoB, MHHepajiorbT An. cDnnnnoB, reo(J)H3HKT,T Ct. IIIaHOB h L[b. JIhhkob KaTO KapTHpoBan. npoyneHH ca 34 
nemepn. B enHa ot thx (Kyeea den ramo) IJ,b. JIhhkob OTKpHBa h nemepHH pncyHKH. B pe3ynTaT Ha 
npoBezieHHTe reono>KKH, reoMop<J)oiio>KKH, xnziporeojio>KKH h reocj)H3HHHH H3cnez(BaHHa h oTKpnBaHeTo Ha 
KHJioMeTpn hobh nozi3eMHH nemepHH ranepHH h peKH ce nonyHH 6oraTa HH^opMauHJi, kohto npaKTHHecKH 
npoMeHH KOHiienuHHTe 3a reonorHflTa, TeKTOHHKaTa, XH^poreonorHHTa h KapcTonornaTa Ha nnaTOTO Tyaco. 
OueHeHH ca ct.iuo h Bi,3MO>KHOCTHTe 3a H3non3BaHe Ha KapcTOBHTe bozih 3a 3a;joBOJijffiaHe Ha Hy>icnHTe Ha rp. 
TyaHTaHaMO. Ta3H nacT ot HayHHHTe H3Cne;maHHfl (xnziporeoJio)KKH, reo<J)H3HHHH h CTpyKTypHO-reono>KKH ), 
KOflTO MO)Ke zta ce onpezienH KaTO npnHoc Ha ynacTHHUHTe ot CnK "AKaaeMHK", e OTpa3eHa b HayHHa 
ny6nHKauHH, OTnenaTaHa b C6opHHK ot HayHHHH CHMno3HyM no bozihh pecypen b KapcTa, cbc cnennajiHOTO 
BHHMaHHe kt,m cyxHTe h nonycyxHTe 30HH, npoBe/jeH b rp. IIlHpa3, HpaH npe3 1993 r. 
npe3 cj)epyapH-MapT 1989 r. Co^hhckhst ymiBepcHTeT "Cb. Kuhmbht Oxpe^CKH" no cnynan 100-ro^HuiHHa 
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en K>6iineH opraHH3Hpa eKcnexmmM 3a KOMnneKCHo H3CJie;maHe Ha ceBepHOBHeTHaMCKJM KapcT, kohto 
o6xBoma HaH-KOKHJM Kpafi Ha K)>KHOKHTaHCKHa KapcTOB paiioH. KaKTO cnoMeHax no-rope, h TyK 
TponHHecKHaT KapcT e npexiHMHO MoroTeH. Ki.m ochobhhh CBcraB ot 14 xryniH, BKnioHBam npenoxiaBaTenH, 
cneunajiHCTH h CTyneHTH, ce npHCBeflHHJffia h rpyna ot neTHMa cneneoJio3H ot CIIK "AKaxieMHK", a HMeHHO B. 
TeoprHeB, B. BacnjiHB, Hb. JIhhkob, II. /JeiraeB h Ct. XaxDKHaHacracoB. B ochobhhh ctCTaB e h ome eziHH HJieH 
Ha Kny6a - MHHepajiortT An. Ohjihiiob. H3HCKBaHeTO e zja ch ocnrypnM caMH cpexiCTBaTa, a Te 6axa Hannue 
cnezi npoBanHnaTa ce eKcnexjHHHfl b MoHronna*. 

OcHOBHaTa aeiiHOCT Ha HauiaTa rpyna e npoHHKBaHe h KapTHpaBKa, KaKTO h j\a noMara npn Heo6xoz(HMOCT Ha 
.npyrnre H3CJiexiOBaTeJiH. IIoceTeHH ca Tpn paiioHa b npoBHHHHHTe KyaHr Hhh (Quang Ninh), Hhh Bhh (Ninh 
Linh) h JIaHr Coh (Lang Son). HtpBHirr paiioH, b kohto ce pa6oTH, e 3ajiHBT,T Xa JIoht (npoBHHHHfl KyaHr 
Hhh), b 6jih30CT ,ho rpa^ XoHraii. Ha,n 3000 ocTpoBa, H3rpa^eHH ot MJWtonajieo3oiicKH BapoBHHH c OTBecHH 
creHH, noKpHTH c rtcTa, 6o^nHBa h TpynHO npoxo^HMa pacTHTenHOCT. H3Cne^BaHH ca 7 nemepn, ot kohto 4 
Ha ocrpoBHTe.TyK KapTHpaxMe h HaH-^tnraTa nemepaTa 3a eKcne^HHHJrra Xohz Jlyon (1257 m). Cne,HBain>rr 
panoH e npoBHHHHJi Hhh Bhh. TyK ce cpemaT paBHHHaTa BaK6o, 3aeTa ot opH3Hina, h Haii-HHCKHTe nacTH Ha 
KapcTOBHH MacHB Taii6aK, npo/(T.iDKaBam Ha ceBepo3ana/i klm JIaoc. HapeneH e cyxH>rr Xa JIoht, noHe>Ke iina 
MHoro xtJiMOBe (mototh), cpaBHHTenHO MajiKH no pa3Mepn, rorpaaeHH ot naneo30HCKH BapoBHnn. nemepHTe 
ca MajiKH no pa3Mepn. Ha Bxo^OBeTe Ha /(Be ot tax HMa 6y,HHCKH MaHacrapn. Bepwrrao no-roneMH nemepn 
MO>Ke zia HMa b MacHBa Tan6aK. nocne^HHJrr panoH e JIaHr Coh huh JIaH IIIoh, rpaHHHem c KnTan. TyK ce 
HaMHpa MacHBtT BaKiuoH, kohto e Han-nepcneKTHBHHaT ot Te3H, kohto noceTHXMe. npecTaBJMBa KapcTOBO 
nnaTO c ;ti,ji6okh .hojihhh cbc CTptMHH cioioHOBe, rtcTa pacTHTenHOCT h TpynHO npoxo^HM TepeH. 
H3Cne^BaxMe nemepHTe, HaMnpamn ce b Kpaa Ha MacHBa. Ot npnBxo^HHTe nacra Ha nemepaTa JIoh XoaHr 
(Lan Hoang) B3ex bojthh npo6n 3a H3CneziBaHe Ha MHKpoopraHH3MH, o6pa6oTeHa ot Gnonora #-p An. 
AnocTonoB. nonynnxa ce HHTepecHH pe3yjrraTH h ny6nHKyBaHH b Historia naturalis bulgarica. Han-6nH3KHaT 
H3xoaeH nyHK e cenHineTO Xy JlyHr. 3a HfljiaTa eKcnexiHHHfl ca npoyneHH h KapTHpaHH 37 nemepn c 6jih30 6 
km ranepHH. H3BT,pnieHHTe TepeHHH Ha6jiioaeHHJi h H3CJie;maHHfl ca onncaHH b OTneTa Ha eKcneanuHflTa. 
PeziHo e aa cnoMeHa n zipyrnre cneneono3H (ot ochobhha CBcraB), c kohto pa6oTHXMe mhoto zio6pe: An. 
}KajioB (Tex. ptKOBoziHTeii), /L Ko>KyxapoB, KaMeH BoHeB, KpacHMnp TtpGeB h n. BepoH (ra. ptKOBoziHTeii). 
B CBBMecTHH BHeTHaMCKO-GtiirapcKH apxHonorHHecKH h naneoHTOJio)KKH pa3KonKH aKTHBHO pa6oTH h zi-p 
BacHn nonoB (HHCTHTyT no 300norna npn BAH). 06eKT Ha pa3KonKHTe e CKanHHH HaBec JIpo c h.b. 
npn6nH3HTenHO 100 m b xionHHaTa Ha peKa MyoHr Ail (Muong Ai River), jmb npHTOK Ha peKa Ma, oGnacrra Ba 
XyoK (Ba Thuoc), npoBHHUHfl TaH Xoa(Thanh Noa).Pe3yjrraTHTe ot H3nez(BaHHHTa jjaBaT zio ronjMa CTeneH c 
KaKBO ca ce xpaHenn npancropHHecKHTe xopa.H3CJieflBaHHjrra me ce nyjiHKyBaT b CKopo BpeMe. 

BCHHKH Te3H npOflBH Ca OTpa3HHH B pa3HHHHHTe MeZtHH! BeCHHUH, CnHCaHHH, TeJieBH3HH, (J)OTOH3IIO>k6h a B 

nocneziHo BpeMe Haii-^o6pe b HHTepHeT. 

BTopaTa nacT ot HacToamaTa CTaTHa e nocBeTeHa Ha nneHOBe Ha CTIK "AKazteMHK", kohto HMaT HayHHH 

npHHOCH 3a H3Cne^BaHeTO Ha KapcTa no CBeTa. 

BHOJiorna 

AHapeeB, CTonue - ct.h.c. II ct., a-p 

HaijuoHciiieH npupodonayneH Myseu - EAH 

CroHne AHpeeB e e^HH ot ^eiiHHTe nneHOBeTe Ha Kiry6a b ntpBHTe ro^HHH ot HeroBOTo cT.3^aBaHe h 
yTBi,p>KaaBaHe. 3aMecHHK npeace^aTeii Ha EtnrapcKaTa (jje^epauHa no cneneonorna b nepnozia 1968 -1979 r. 
npe3 1971 r.e KOMaHztnpoBaH 3a Tpn Mecena b HHCTHTyTa no cneneonorna b ByKypem. CiBMecTHO c pyMtHCKH 
Konern nocemaBaT 18 nemepn b pa3HHHHH paiioHH Ha CTpaHaTa 3a H3Bi,puiBaHe Ha HayHHH H3Cne^BaHHa. 
Ci.6paHH ca MaTepnajin ot pa3HHHHH rpynn 5khbothh, nacT ot kohto ca b KOJieKLjHHTe Ha HaunoHajiHHH 
npnpozio HayneH My3en(HnM), zipyrn b KoneKUHHTe Ha HHCTHTyra no cneneonorna , ByKypem. CiBMecTHO c 
pyMtHCKHa Konera J\au flaHKay e H3roTBeHa n ny6nHKyBaHa e^Ha CTaTHH b PyMtHHa (b>k no-ziony.) 

npe3 1974, 1978, 1984 r. ynacTBa b cbbmbcthh eKcnemmHH b HexocnoBaKHa^Hec Hexna h CnoBaKHa). 
CiGpaHHTe MaTepnanH ca mhoto ockbjihh h He npeziCTaBUHBaT cepno3eH HayneH npnHoc 3a H3ynaBaHe Ha 
noz(3eMHaTa (JiayHa, 3amoTO He ca npeztCTaBHTenn Ha THnHHHa TpornoGnoHTHa (JiayHa. 

no noKaHa Ha KaTe^paTa no 300norHa Ha Athhckhh yHHBepcHTeT 3aeziHO c nerbp BepoH npe3 1983r. ca 
H3BT,puieHH H3Cnez(BaHHH Ha pezinua nemepn Ha ocTpoBHa h KOHTHHeHTajiHa FtpuM. noceTeHH ca nemepn Ha 
ocTpoBHTe HaKcoc, napoc, AHTHnapoc, CanaMHH EB6ea h o-b Tacoc. Ha KOHTHHeHTajmaTa nacT ca HanpaBeHH 
npoHHKBaHna b nemepn b nenonoHec, b paiioHa Ha ATHHa, KcaHTH h KaBana. 

*20 zihh npezin 3aMHHaBaHeTO, MOHroncKaTa CTpaHa ce OTKa3a, 6e3 j\a aaae H^KaKBH apryMeHTH. /],okoiikoto 
pa36pax, npoHBaTa He 6niia ctraacyBaHa etc ctBeTCKHTe (pycKHTe) "zipyrapn"!!! KoMeHTaptT e H3nnmeH. 



91 



KoH<pepeHu,uff "M3cnedeaHe u ona3eaHe Ha Kapcma u nemepume" - 24 OKiriOMepu 2008 - Co/pun 



Ct6paH e 6oraTH 300JiorHnecKH MaTepnanH, npextcraBHTeJiH Ha TporjioGnoHTHaTa (JmyHa. H3Jie3JiH ot nenaT ca 

5 nyGnHKauHH, OTnenaTaHH b ny>K6HHa (B>K.no-zioJiy). 

IIo BpeMe Ha KOMaH^npoBKa b Ky6a ca H3CJiex(BaHH 8 neinepn, a ro^HHaTa el983 r. 

Cneji eKcneziHUHH b XHManaHTe npe3 1984 r. ca noceTeHH hakojiko neinepn b TaiiiiaHTi. 

MaTepnanHTe ot nocneziHHTe xnse eKcne^HHHH ce CBxpaHjmaH b KoneKUHHTe Ha HIIM. B pe3yjrraT Ha 

TepeHHH pa6oTH h na6opaTopHH H3CJieaBaHH>i, HanpaBeHH ot Ctohhc AHjipeeB h KOJiern b pa3HHHHH CTpaHH no 

CBeTa, KaKTO h npeaocraBeHH MaTepnajiH ot .npyrn 6hojio3h (npHMepn - Il.BepoH MaTepnan ot HoBa rBHHea, 

aHriiHHaHHHa cDnjinn HaTMaH MaTepnan ot CapaBaK) ca onncaHH e,HHH hob pozi h uaji 35 hobh BHjiOBe 3a 

HayicaTa. 

Ily6jiHKauHH bt,b Bpi,3Ka c H3CneflBaHHa Ha neinepn b ny>K6HHa: 
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des genres Cordioniscus, Alpioniscus et Trichoniscus et nouvelles donnees sur le Isopodes terrestres. - Biologia 
Gallo-Hellenica. 11: 153-164. 

7. Andreev, S., 1997. Contribution a l'etude des Isopodes terrestres de la Grece. 6. Cordioniscus calimnosi n. sp. 
- Historia naturalis bulgarica. 7: 13-18. 

8. Andreev, S., 2004. Contribution a l'etude des Isopodes terrestres de Grece. 5. Alistratia beroni n. g., n. sp. 
(Isopoda: Oniscidea: Trichoniscidae). Historia naturalis bulgarica, 16: 73-80. 

flejineB, XpncTO - ct.h.c. II ct., a-p 

MHcmumym no 30ojiozuh - EAH 

HneH Ha Kny6a ot 1961r., ynacTHHK b MHoro6poHHH eiccne;iHHHH 3a npoyHBaHe Ha cbayHaTa b KapcTOBH paiioHH 
b CTpaHaTa h ny>K6HHa. 3aMecHHK-npe^ce^aTen Ha BtnrapcKaTa c^extepauHfl no cneneonorna b nepno^a 1978- 
1993 r., KaKTO h npe^ce^aTen Ha CHK'AKaxieMHK"- Cofbna, 1978 - 1995 r. npe3 nocne^HHTe ro,HHHH pa6oTH 
no npoeKT 3acararu Ham™ pernoH - ApaxHocneneoJiorHHHH H3Cne^BaHHa b neinepHTe Ha BajiKaHCKHa 
nonyocTpoB. 3a Ta3H Hen H3Cne^Ba mhoto neinepn b ripirmi, MaKe^OHHa, Ci>p6Hfl, HepHa ropa h XtpBaTCKa. 
no-ziony cne^Ba pe3K)MeTa h pe3yjrraTHTe ot Te3H H3CJiex(BaHHfl KaKTO h ny6jiHKauHH. 

1. H3ane;rBaHHfl b nemepHTe Ha TtpuHa, o. KpHT h o. Tacoc (2006-2008r.) 

H3Cne^BaHHaTa ca H3BT,puieHH no Me>K,zryHapo,neH npoeKT „HcTopHHHaTa 6Horeorpa<bHa h a^anTauHHTa Ha 
naaiiHTe (Araneae) klm no^3eMHaTa cpe,na b Me^HTepaHCKHa 6aceiiH: Pa3npocTpaHeHHe h (bnnoreHHa Ha 
ceMeiicTBaTa Leptonetidae h Nesticidae". H3BT,pmeHa e h TaKCOHOMHHHa peBH3Hfl Ha po^OBeTe Protoleptoneta h 
Nesticusd bt,b Bpi,3Ka H3flCHjmaHe Ha TaxHaTa eBomouHfl h HaBJiH3aHeTO hm b nemepHTe Ha K)>KHa EBpona. 
nopaztn Heo6xo/iHMOCTTa Ha MoneKyjiapHH H3Cne^BaHHa 3a H3acH3BaHe Ha hakoh TaKCOHOMHHHH npo6neMH 
6axa noceTeHH 12 neinepn b FtpuM, o. KpHT h Tacoc 3a ctGnpaHe Ha npecHH MaTepnajiH. HacT ot 
pe3yjrraTHTe ca .nomiaxiBaHH Bene Ha 25 EBponeftcKH KoHrpec no ApaxHonorna, 25-29 aBrycT 2008, BepH, 
IIlBeHuapHfl. 

2. H3Cnez(BaHHa b nemepHTe Ha MaKexiomM (2006-2008) 

H3CneflBaHHaTa b nemepHTe Ha MaKeziOHHH ca nacT ot .zrbJirocpoHHa nporpaMa, 3anoHHajia npe3 2006 r. 
H3Cnez(BaHH ca neniepH b OKOnHOCTHTe Ha CKonne, Oxpna h rajiHHHua. YcTaHOBeHH ca pemrua hobh aaHHH 3a 
na^KOBaTa (JmyHa b KapcTOBHTe paiioHH. npeonncaHH ca h hhkoh tpotjioGhohthh BHZiOBe (Troglohyphantes 
inermis). 

3. H3cnez(BaHHH b nemepHTe Ha CtpGnji (1997-2006) 

OctmecTBeHH ca chctbmhh H3cneaBaHHa b nemepHTe Ha Ct>p6hji 3a BpeMeTo 

1997-2006. H3Cne^BaHHHTa o6xBaHaxa raaBHO KapcTOBHTe paiioHH b H3TOHHa h 3ana/(Ha CT.p6na. npoyneHH ca 

67 neinepn h ycTaHOBeHH 12 hobh 3a CT.p6na BH^OBe najmn, Me>Kziy kohto h Tpn BHjia hobh h 3a HayKaTa 
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(Centromerus serbicus, Harpactea complicate, H. Tenuiemboli). Te3H jjaHHH ca BKJUoneHH h b MOHorpafbHjrra 
„IIaauHTe Ha Ct>p6hh". 

4. H3CnexiBaHjM b nemepHTe Ha HepHa Eopa h XtpBaTCKa (2006) 

H3CneziBaHHaTa b nemepHTe Ha MoHTeHerpo h XtpBTCKa ca octinecTBeHH bt,b Bpi,3Ka c npoeicra „HcropHHHaTa 
6Horeorpa<J)HH h a,nanTaHHjrra Ha naflirnTe (Araneae) kt>m noxi3eMHaTa cpexja b MeziHTepaHCKHH 6aceHH: 
Pa3npocTpaHeHHe h (bHJioreHHfl Ha ceMencraaTa Leptonetidae h Nesticidae" . OcBeH pa3rae>KziaHHTe ceMeHcraa 
naaiiH, ca ci>6paHH MaTepnajin ot rpynn naaun, HaMepeHH b nemepHTe. MaTepnanHTe ca b npon,ec Ha 
TaKCOHOMHHHa o6pa6oTKa. 

5. HanpaBeHO e o63opHO H3CJie;maHe Btpxy bchhkh aaHHH, OTpa3>ffiainH naaiiHTe, ycTaHOBeHH b nemepHTe Ha 
EajiKaHCKHfl nonyocTpoB. CryztHjrra e noxi nenaT b TeMaraneH c6opHHK nomoTBjffl ot yHHBepcHTeTa b EeJirpajr. 
HanpaBeH e cpaBHHTeneH nperaezi Ha naauHTe ot nemepHTe Ha BanKaHCKHH nojryocrpoB h o6xBama 326 BH^a 
naaiiH ot 3 1 ceMencTBa. EoJieMHjrr 6pon tpotjioGhohth, HaMepeHH Ha TepHTopH>rra b pernoHHTe /JnHapcKH - 
113, I1hh,hckh - 32, TpaKHHCKO-MaKeziOHCKH - 18, EajiKammeH 13, /E/HaBCKH -In CeBepHa /JoGpyxpica 4, rn 
onpeziena KaTo ueHrpoBe Ha BH^oo6pa3yBaHe. B 30oreorpa<J)CKo oTHouieHne, Haii-zio6pe ca npezicTaBeHH 
BanKaHCKHTe emieMHTH (56.5 %), kohto noica3BaT noKajmna xapaKTep Ha apaHeo<J)ayHaTa. To3H (beHOMeH ce 
pa3rae>K/(a KaTo pe3yjrraT Ha OTHOCHTejraaTa H30JiauHfl Ha nnaHHHHTe cnpjMO ztonHHHTe, Ha <|>OHa Ha 
H3MeHeHHjrra Ha OKOJmaTa cpe/ja ot ILiHoneHa no miec, a EajiKaHCKHjrr nonyocTpoB ce npneivia 3a rnaBeH 
ueHTtp Ha (j)opMoo6pa3yBaHe 3a EBponencicaTa noz(3eMHa (JiayHa. 

1. Deltshev, C, B. Curcic, 1997. Contribution to the knowledge of the group europaeus Centromerus Dahl 
(Linyphiidae, Araneae) in the Balkan peninsula. - Revue Suisse de Zoologie 104(1): 49-55. 

2. Curcic, B., C. Deltshev et all, 1999. On some cave-dwellingspiders (Araneae) from Serbia, Yugoslavia. - 
Arch. Biol. Sci. Belgrade, 51 (l):7-3. 

3. Curcic, B.P.M, C. Deltshev, G. Blagoev, S. B. Curcic, V. T Tomic, S. E. Makarov, 2000. On some soil and 
cave spiders (Araneae, Arachnida) from Serbia - Arch. Biol. Sci. Belgrade, 52(4), 235-242. 

4. Deltshev, C, B. Curcic, 2002. The genus Centromerus in the caves of Balkan peninsula. - Revue Suisse de 
Zoologie 109(1): 1-10. 

5. Deltshev, C, B. Curcic, G. Blagoev, 2003. The Spiders of Serbia. - Ed. B. P. M. Curcic. Committee for Karst 
and Speleology - Serbian Academy of Sciences and Arts; Institute of Zoology -Bulgarian Academy of Sciences; 
Institute of Zoology - Faculty of Biology - University of Belgrade; Institute for Biological Research "Sinisa 
Stankovic" (co-publishers). Belgrade - Sofia, 833 pp. 

6. Curcic, B. P. M, C. Deltshev, G. Blagoev, V. Tomic, S. B. Curcic, S. E. Makarov, B.M. Mitic, EA. 
Stojkoska, S. V. Stankovic, 2004. On some leaf litter and cave-dwelling spiders (Aranea: Arachnida) from the 
Republic of Macedonia. Archives of Biological Sciences, Belgrade, vol. 56. No. 3-4: 23P. 

7. Curcic, B. P. M., C. Deltshev, V. T. Tomic, S. B. Curcic, 2007. Biodiversity of spiders: on some taxa new to 
Serbia and to science. -Archives of Biological Sciences, 52 (4): 19P-20P. 

8. Deltshev, C, S. Lazarov & E. Stojkoska, 2007. A Contribution to the Study of Spiders (Araneae) from the 
Caves of the Republic of Macedonia. - Acta zoological bulgarica, 59(3): 337-340. 

9. Deltshev, C, in press. Faunistic diversity and zoogeography of cave-dwelling spiders in Balkan Peninsula. 
Archives of Biological Sciences, Belgrade. 

10. Deltshev, C, in press. A new spider species Harpactea complicata Deltshev sp. nov. from caves of Serbia 
(Araneae: Dysderidae). - Zootaxa. 

11. Deltshev, C, 2008. Two new spider species, Malthonica bozhkovi sp. nov. and Tegenaria paragamiani sp. 
nov. from Rhodopy Mountains (Bulgaria and Greece) (Araneae: Agelenidae) - Zootaxa 1872: 37-44. 

IlaHflypcKH, MBaii - ct.h.c. II ct., a-p 

MHcmumym no 30omozuh - EAH 

HneH ho Kny6a ot 1983 r. IIpe3 1989 r. 3ainHTaBa xrncepTainM Btpxy (bayHa Ha noxoeMHHTe 
KapcTOBH bozih b 3aHa;ma Crapa nnaHHHa. IIpe3 1992-1993 r. IfeaH riaunypcKH nenenH CTHneunnji Ha 
MnHHcrepcTBOTO Ha HayKHTe h TexHonorHHTe Ha cDpaHUHH h pa6oTH / mecT Meceua/ b IIozi3eMHaTa 
na6opaTopna Ha IJenrbpa 3a HaunoHajiHH HaynHH H3Cnez(BaHHa, MyjiHC. CbTpyxiHHHecTBOTO e b paMKHTe Ha 
CBBMecTeH 6i.Jirapo-(bpeHCKH npoeKT 3a H3CJie;maHe ua noxi3eMHaTa (bayHa Ha ;meTe xn>p>KaBH. EIoceTHJi e mj\ 
20 nemepn b Ii,eHrpajiHHTe h FbTOHHHTe ElnpeHen, zienapTaMeHTa Ha Eopzio, Kaicro h b MacHBa Ha BepKop. 
Cb6pan e XH^poGnonorHHHH npo6n 3a ycraHOBflBaHe Ha ctCTaBa Ha CTHro6noHTHaTa (bayHa. FbcJiexiBaHHflTa b 
H3TOHHHTe rinpeHen ca b thcho cbTpynHHHecrBO c EacKHfl HHCTHTyT 3a H3CneziBaHHH h AcouHauHjrra 3a 
H3CJiez(BaHe Ha KapcTa Ha xienapTaMenra Ha Eopzio. UpoyHeHH ca nemepn bt,b BHCOKonnaHHHCKHa Kapcr Ha 
ElnpeHenTe b HcnaHHH, b TOBa hhcjio e oTKpnTa noz(3eMHa paKoo6pa3Ha (bayHa b Jledenama neufepa na 
Kacmbope, b 6jih30CT j\o MacHBa Ha MoHTe ElepxiHXIo. FbcnexiBaji e h pexinua KapcTOBH H3Bopn b zionHHaTa Ha 
Pho Bepo (AparoH, HcnaHHH o6nacT ). 
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YcTaHOBeH e n exiHH hob noz(3eMeH bha 3a (JmyHaTa Ha cDpaHnnfl - Acanthocyclops hispanicus. Pe3yjrraTHTe ot 
H3Cne/(BaHHaTa b H3TOHHHTe nnpeHen ca ny6jiHKyBaHH ciBMecHO c ,n-p AnocTon AnocTonoB b cnncaHneTO Ha 
BacKHa HHCTHTyT 3a H3Cnez(BaHe b rp. Eano. Bt,3 ocHOBa Ha MaTepnan, ci>6paH ot THnycHOTO Haxoxrnme, 
nemepaTa Mpudepu, .HenapTaMenra ATJiaHTnnecKH nnpeHen, cDpaHnnfl, e HanpaBeHO hbjiho Mop(J)OJiorHHHO 
npeonncaHne Ha BH^a Speocyclops orcinus Kiefer, 1937 (Copepoda, Cyclopoida Cyclopidae). }KeHCKHTe 
hhzihbhzih ce onncBaT 3a npiB m>T. J\ok?or?l ce, ne xiocera mijxwi e norpenmo OTHaora kbm poa Allocyclops. B 
pe3yjrraT Ha H3Cnez(BaHHHTa e nyGnnicyBaHa craTHfl ctBMeTHO c GeJirnncKHfl 300nor F. Fiers. 
FIpe3 Man h k)hh 1997 r. ci>BMecTHO c EeJirpaxtCKHfl npnpoaoHayneH Mysen h o6mnHa Bop H3CJiextBaT 
npnnennTe h no/(3eMHaTa Boxma (JmyHa Ha nemepHTe b 3ana;ma CTapa nnaHHHa, Ha rorocnaBCKa TepnTopn>i, h 
Kynan nnaHHHa. Flo BpeMe Ha 6nocneneoJiornHHH H3Cnez(BaHHH b nemepHTe okojio 3jiot, Kynan nnaHHHa, 
H3TOHHa CtpGna, ca ynoBeHH h H3CJiexiBaHH eK3eMnnapH ot Bnzta Acanthocyclops iskrecensis PANDOURSKI, 
1992. FoBa noz(3eMHO paKoo6pa3HO e onncaHO 3a HayicaTa b nemepaTa Enama (FIoHop nnaHHHa). /Jocera 
HeroBOTO pa3nocTpaHeHne 6e H3BecHO caMO Ha TepnTopnjrra Ha Btnrapna. Ot npoBeaeHHTe 
6nocneneonornHHH H3Cnez(BaHHH b 3noTCKHTe nemepn, H3TOHHa Ci.p6nH, ce ycTaHOBjraa, ne mijxwi HMa no- 
ninpoKO pa3nocTpaHeHne n MO>Ke j\& ce cnnra 3a 6ajncaHCKH emieMHT. FIpe^CTaBeHO KpaTKO MopfJionornHHO 
onncaHne Ha T03H hob bh/i 3a cbayHaTa Ha CtpGna, KaKTO n TaKCOHOMHHHH n 30oreorpa(j)CKn 6ene>KKH ca 
ny6nHKyBaHH b ACFA ZOOLOGICA BULGARICA, HaynHO 300nornHHO cnncaHne Ha BAH. 
FIpe3 Man 1994 r. IfeaH naH,zrypcKH e b ctcraBa Ha opraHH3npaHaTa ot EiJirapcicaTa (jjeziepauna no 
cneneonornfl eKcneztnuna b Aji6aHHH. Fbcne^Ba nerapn Haxoanma Ha noxi3eMHH boxth- Ci>o6inaBa 3a oceM 
BH^a uHKnonn^n. Fpn ot thx Diacyclops clandestines (KI efer) D.antrincola Kiefer 

n D.paolae Pesce&Calassi ca CTnro6noHTHn (rnnnHHO noxrseMHOBoaeH) BHjiOBe n ca ntpBH 3a 
nozi3eMHaTa BO^Ha <j)ayHa 3a An6aHna. nyGnnKannflTa b ACFA ZOOLOGICA BULGARICA e ntpBOTO 
H3BecTne 3a no,H3eMHaTa BO^Ha (bayHa Ha An6aHHH. 

CtTpyTtHnnecTBo c 6enrnncKH 6nocneneono3n. OctmecTBeHa e jia6opaTopHa o6pa6oTKa Ha MaTepnan, ctSpaH 
b 6enrnncKH nemepn. B Btnrapna ca onpe,neneHH TaiccoHOMHHHO HH3innTe paKoo6pa3Hn n ca ny6nnKyBaHH b 
Benrna. 

1 .Pandourski, I., A. Apostolov. 1998. Copepodes (Crustaceces) des eaux souterraine du Pays Basque (Pays 
Basque Nord, Basse-Navarre). - Ikartzaleak, 21: 3-12. 

2. Fiers, F., I. Pandourski, 2008. Redescription of Speocyclops orcinus Kiefer, 1937 (Copepoda, 
Cyclopoida Cyclopidae) from the type locality, Cave Iriberi, in Southern France. - Bulletin de l'lnstitut Royal 
des Sciences naturelles de Belgique, 78: 5-16. ISSN: 0374-6291 (kt.m TeMa 1.1). 

3. Pandourski, I., Milan Bobic, 2008. Acanthocyclops iskecensis Pandourski, 1992 (Crustacea, Copepoda, 
Cycloida) from the Karstic Groundwaters of Eastern Serbia. -Acta zool. Bulg., 60 (2): 193-195. 

4. Pandourski, I., 1997. Cyclopides (Crustacea, Copepoda) des eaux souterraines de lAlbanie. - Acta zool. 
Bulg., 49: 64-67. 

5. Pandourski, I., M. Dethier, 2006. Note sur les Crustaces des eaux du Turon (communede Theux, province 
de Liege, Belgique). - Bullletin des Chercheurs de la Wallonie, XLV: 63-6 

Aiioctojiob, Anocroji - aoueHT 

Ynueepcumem "IIpocp. d-p Acen 3jiamapoe" 

1. Apostolov, A., 2007. Notes sur les harpacticoi'des cavernicoles (Crustacea: Copepoda) de Vietnam du nord - 
Historia naturalis bulgarica. 18: 65-67 

2. Apostolov,A., 2004 Harpacticoida (Crustacea:Copepoda)des eaux souterraines de l'Albanie. -Historia 
naturalis bulgarica, 16,p. 69-72. 

TEOJIOriM 

Ohjihiiob, AjieKcaH^ap - rji.ac. 

Cy "Ce. KjiuMenm Oxpudcxu" 

Ot 1965 r. e HJieH Ha CnK'AicaxieMHK"- Cofbna. ynacranK b mhoto eKcne^nunn b crpaHaTa n Hy>K6nHa(Ky6a 

81, Ky6a 88 n BneTHaivi 89). 3aBT,pniBa reonorna b CofbnncKna yHHBepcnTeT npe3 1972 r.ctc cnennajmocT 

reoxHMHH. CnennajincT b cnennoMnHepanorna. Abtop Ha mhoto nyGnnKannnB HaynHH H3^aHna CBi,p3aHH c 

nporaeMHTe Ha cneJinoMHHepajiornjrra. 

l.OnjinnoB, A. 1988. MnHepajiorna Ha nemepHTe "OyeHTec "n "Jlenyca", noBHHuna nnHap ^en Pno, Ky6a. - 

To^. CY, rrcD, kh.1 Teonornji, 77: 87-97 

EeHaepeB, AjieKceii - ct.h.c. II ct., a-p 

reoiiooKKu uHcmumym - EAH 

Ome KaTO yneHHK npe3 1971 r. 3aBT,puiBa Kypca no nemepHO .neno b CnK "AKa^eMHK"- Co<bna. Akthbch 

ynacTHHK n oraHH3aTop Ha Kny6HH eKcne^nunn 3a npoyHBaHe Ha nemepn b pa3HHHHn KapcTOBH panoHH. 
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ynacTHHK b HaiiHOHajraaTa cneneono)KKa eKcnexummi 'Tyaco" b Ky6a npe3 1988 r. h b Kiry6Ha eKcnexmu™ b 
YKpaHHa (KpHM) npe3 1978 r. B3eMa ynacrae b KOHc|)epeHHHH no npo6neMHTe Ha KapcTa y Hac h b ny>K6HHa. B 
MOMeHTa e npeziceziaTen Ha CIIK "AKaaeMmc". 

LU,anoB, CTeijmH - ct.h.c. I ct., am 

TeonooKKu uHcmumym - EAH 

HneH Ha CIIK "AKaaeMHK"-Co(J)HH ot 1969 r. npexiceaaTen Ha Kny6a b nepnoxia 1994-2002 r. PtKOBOXiHTeJi 

ot Gtnrapcica CTpaHa Ha (bpeHCKO-6'BJirapcKHTe cneneoJio)KKH eKneflHUHH y Hac h bib cDpaHHHJi (IlHpeHeH h 

Ajinn). IIo BpeMe Ha eKcnexiHUHflTa npe3 1989 r.ca HanpaBeHH HayHHH H3CJieflBaHHfl 3a onpeaeiume Ha 

Hanpe>KeHHHTa b paiioHa, no CHCTeMHHTe nyKHaTHHH b KapcTOBHH MacHB Bokjik>3C. Cnexi KaTO nonyneHHTe 

^aHHH ca o6pa6oTeHH craTHCTHnecKH h ca aHajiH3HpaHH ctBMecTHO c jjaHHHTe 3a reonorna h TeKTOHHKa Ha 

paiioHa, 

ctpeivieHHaTa ceH3MHHH0CT h pa3BHTne Ha KapcTOBHTe nemepHH cHCTeMH b npocTpaHCTBOTo, 

BtcTaHOBeHHTe TeKTOHCKH noneTa Ha Hanpe>KeHHeTo ca no/ipe^eHH no BT.3pacT. OGocHOBaHa e Bpi,3KaTa Ha 

aKTHBHHTe KapcTOBH chctcmh c HaH-Mna^HTO none Ha TeKTOHCKHTe Hanpe>KeHHe. IIo kt,cho, c noaBaTa Ha HOBH 

£OHHH,CT.6paHH OT Jia3epHH CniTHHROBH H3MepBaHH3 H Onpe^eJIJffle Ha CBBpeMeHHHTe CKOpOCTH H nOCOKH Ha 

xopH30HTajiHO ,HBH)KeHHe Ha TeKTOHCKHTe nnoHH Ha EBpona, h ^aHHHTe ot H3MepBaHH3Ta npe3 1989 r. ca 
aHajiH3HpaHH b CBeTJiHHaTa Ha Ta3H HOBa HH(j)opMauHH.OTHOBO e noTBT.p,neHO, ne b Han-MnaziHTe h 
ci.BpeMeHHHTe noneTa Ha TeKTOHCKHTe Hanpe>KeHHfl KOHrpoJinpaT pa3BHTHeTO Ha no,H3eMHHTe KapcTOBH 
CHCTeMH (B>K.ny6iiHKauHH 2 h 3 no-^ony). YnacTHHK b HauHOHajraaTa cneneono>KKa eKcne^Huna, npoBe^eHa b 
Ky6a npe3 1988 r. b paiioHa Ha nnaTaTa Tyaco. YnacTBa b KOHc|)epeHHHH h KOHrpecn c ^oioia^H CBi,p3aHH c 
KapcTa. HMa Hazi 160 ny6nHKauHH y Hac h b ny>K6HHa. 

l.Shanov, S., A. Benderev, 1993. Structuralq geophysical and hydrogeological exploration on the karst system of 
Plateau Guasso (Cuba). International Symposium on Water Resources in Karst with Special Emphasis in Arid 
Semi Arid Zones, 25-26 Oct., 1993, Shiraz, Iran, Proceedings, vol.2, pp. 595-611. 

2. Shanov, S., O. Cousset. 1993. Tectonic Stress Fields and Karst Processes in the Olateau of Vaucluse(South- 
Eastern France), International Symposium on Water Resources in Karst with 

Special Emphasis in Arid and Semi Arid Zones, 25-26 Oct., 1993, Shiraz, Iran, Proceedings, vol.2, pp. 775-783. 

3. Shanov, S., I. Georgiev. 2001 Tectonic stresses and their control on the karst formation in the Plateau 
Vaucluse(South-East France). - Revue d' Analuse Spatialle Quantitative er Appliquee. N° special - 2001, 
RIVIERA 2000., Tectonic active et geomorphologie Vilefranche-sur-mer 18-20 Oct. 2000, France: 139-144 

4. Shanov, St. 1996 Young tectonic and karst formation in the Albanian Alps.- Geologica Balcanica 26.3, pp. 47- 
52, Sofia. 
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OCOBEHOCTM M PA3BMTME HA KAPCTA B"bB 
BOflOCBOPA HA OnMUBET-BE3flEHCKMTE M3BOPM 

B. MHXAHJIOBA \ K. KOCTOB 1 , M. flAHAHJIOBA 2 , An. EEHflEPEB 1 

1 - TeonorHHecKH HHCTirryT - BAH, Co<J)Ha 
2 - „KoH^epa" EOOfl - Co^hh 

CHARACTERISTICS AND DEVELOPMENT OF THE KARST 
IN THE CATCHMENT AREA OF THE OPITSVET-BEZDEN 

SPRINGS 

B.MIHAILOVA \ K. ROSTOV 1 , M. flANAILOVA 2 , Aji. BENDEREV ' 



i 



Institute of Geology - BAS 
2 Geomarincenter Ltd. 



Pe3K)Me 

OnnL4BeT - Be3AeHCKMTe KapcTOBM M3Bopn ca pa3nono>KeHM b K»KHMTe CKnoHOBe Ha 3anaAHa CTapa 
nnaHMHa m ApeHMpaT BOAMTe dpopivrnpaHM b TpiiacKM v\ topcKM Kap6oHaTHM CKanM. noA3eMeHMHT mm 
boaoc6op e 3HaHMTeriHO no-ronjiM otkojikoto noB"bpxHOCTHMH, KaTO b Hero npeo6naAaBaT 30HMTe c 
OTKpiiT KapcT. LUnpoKO ca pa3npocTpaHeHM noBtpxHOCTHM KapcTOBM cpopMH, ho He m nemepii. BpojiT Ha 
Bano3MTe v\ BtpTonnTe no-ron^M 150 Btpxy pa3Kpn™ Kap6oHaTHM CKann c nnom okojio 100 km 2 . 
06pa3yBaHM ca maBHO B"bpxy 3apaBHeHMTe 6nriHM nacTM Me>KAy M3BopnTe v\ AonHaTa CB~bp3Bau4a 
PaHMcnaBL4M m flparowiaH. noBeneTO ot tax ca 3an"bnHeHM c TepureHeH MaTepnan m 3aTpyAH»BaT 
npoHMKBaHeTO Ha noAxpaHBamMTe boam b A"bf6oHMHa. TyK ce Hawinpa v\ ep,»a ot Hati-roneMi/iTe 
HeraTMBHM KapcTOBM cpopMM b E"bnrapmi - Pa^HOBCKOTO KapcTOBO none c BOAOc6opHa nnom 28 km 2 . 
KaKTO m ABeTe KapcTOBM 6naTa - AnAOMnpoBCKOTO v\ flparoMaHCKOTO . Ha ocHOBaTa Ha reoMopcpono>KKM 
aHann3 e onpeAeneHO, ne npoLieckiTe Ha OKapcraBaHe ca 3anoHHann npe3 neBaHTa v\ npoA"bn>KaBaT ao 
AHec. nonyneHMTe pe3ynTaTM no3Bon»BaT no-TOHHO p,a ce onpeAenn BOAOc6opHaTa nnom Ha M3BopnTe. 
OnpeAeneHa e CTOMHOCTTa Ha KapcTOBaTa p,enyp,anv\n b panoHa, kojito e cpaBHMTenHO no-HMCKa ot 
CTOMHOCTMTe 3a Apyrn paiioHM b 3anaAHa CTapa nnaHMHa. H3cneABaHMHTa ca eTan ot 6"bnrapo - 
cp"b6cKM npoeKT „KapcT m KapcTOBM boam b TpaHcrpaHMHHM paMOHM Me>KAy B"bnrapMJi m C"bp6MH b 
3anaAHM» BanKaH" m cpMHacupaHna ot Ooha „HayHHM M3cneABaHM»" npM MOH npoeKT „OL|eHKa 
3amMTeHOCTTa m pucKa ot 3aM"bpcjiBaHe Ha KapcTOBM M3BopM BcneACTBMe arpapHa asmhoct b KapcTOBM 
TepeHM Ha 3anaAHa CTapa nnaHMHa" 
KniOHOBM AyMM: KapcT, XMAporeonorMJi Ha KapcTa, ona3BaHe Ha KapcTopMTe boam. 

Abstract 

The Opitsvet-Bezden karst springs are located in the southern slopes of the West Stara Planina (Balkan) 
mountain range and drain the waters formed in Triassic and Jurassic carbonite rocks. Their underground 
catchment area is considerably larger than the surface one, where the naked karst zones prevail. The 
epikarst forms are widespread, but until this time there isn't discovered any cave. The number of the 
uvalas and dolines amounts to more than 150, developed on exposed carbonite rocks with area of about 
100 km 2 . They are formed mainly on the plain crest parts between the springs and the valley that 
connects Ranislavtsi and Dragoman. The most of them are filled with terrigenous material which made 
the penetration of the infiltration waters more difficult. In the studied area is situated one of the biggest 
negative karst forms in Bulgaria as well - the Rayanovo karst polje with catchment area of 28 km . The 
most known karst marshes in the country - Aldomirovo marsh and Dragoman marsh are located also 
here. According to the geomorhological analysis is established that the karstification processes began 
during the Levantine and continue until now. The results of this study allow more precise determination 
of the catchment area of the springs. In compliance with the preliminary data is determined the value of 
the karst denudation in the area, which is relatively lower than in another areas in West Stara Planina 
(Balkan) Mts. The investigation is a part of the bilateral common Bulgarian-Serbian project "Karst and 
karst waters in trans-boundary regions between Bulgaria and Serbia in the West Balkan" and the project 
"Estimation of the protection and pollution risk of a karst springs as a result of agricultural activity in 
karst terrains in West Stara Planina", supported by the National Fund "Scientific Investigations" of the 
Bulgarian Ministry of Education and Science. 

Key words: karst, hydrogeology, protection of karst waters 



96 



KoH<pepeHu,uff "M3cnedeaHe u ona3eaHe Ha Kapcma u nemepume" - 24 OKiriOMepu 2008 - Co/pun 



BtBeflemie 

OnnuBeT - Ee3fleHCKHTe H3Bopn ca enHH ot roneMHTe KapcTOBH H3Bopn b CTpaHaTa h ce xapaKTepH3HpaT 
cbc cneuH(J)HHeH pe>KHM. Te ca ocHOBeH h3tohhhljh 3a BonocHa6a>ffiaHe b panoHa n 3aTOBa e H3KJiioHHTeiiHo 
Ba>KHO aa ce 3Ha>rr ycJioBH>rra Ha (JiopMHpaHe Ha KapcTOBHTe Bonn, TaxHaTa ya3BHMOCT h pncK ot 3aMT,pcHBaHe. 
ToBa e thcho CBT,p3aHO c pa3npocTpaHeHHeTO h xapaKTepa Ha OKapcraBaHe b o6cera Ha Boaoc6opHaTa o6nacT 
Ha H3BopHTe. 3a H3HCH«BaHe Ha Te3H npo6neMH b paMKHTe Ha H3m,jiHeHHe Ha cBBMecranfl 6i.iirapo-cpT.6cKH 
npoeKT „KapcT h KapcTOBH booh b TpaHcrpaHHHHH panoHH Meayjy Btnrapna h Ci.p6HH b 3ananHHfl BajiKaH" h 
(JiHHacHpaHHH ot Oohji „HaynHH H3CneziBaHHa" npn MnHHcrepcrBO Ha o6pa30BaHHeTO h HayicaTa npoeKT 
„OueHKa 3amHTeH0CTTa h pncKa ot 3aMT,pcHBaHe Ha KapcTOBH H3Bopn BcnencTBne arpapHa nenHOCT b KapcTOBH 
TepeHH Ha 3ananHa CTapa nnaHHHa" ce H3BT.pniHxa pennna H3cnenBaHH>i. Te BKnioHBaxa aHajiH3 Ha 
reono)KKHTe, reoMop<J)op4)OJio)KKHTe h xnnporeonwKKHTe H3cnenBaHHJi b panoHa, BicnioHHTenHo h Ha 
caTenHTHH chhmkh, KaKTo h TepeHeH oraexi Ha KapcTOBHTe (JiopMH. 
ripcjnocTaBKii 3a KapcToo6pa3\BancTO b paiiona 

OnHUBeT-Be3zieHCKHTe KapcTOBH H3Bopn ca pa3nono>KeHH b ocHOBaTa Ha ceBepHHTe ckhohobc Ha 
3ananHa CTapa nnaHHHa. CtraacHO ctinecTByBamoTO panoHnpaHe Ha KapcTa Ha B. IlonoB (1970, 1976) 
Bonoc6opT>T Ha H3BopnTe ce oTHaca klm 204 - Be3aeHCKH nemepeH panoH. B xnnporeonoKKo oTHouieHne H. 
BoHfl>KHeB (1964) ro OT.ne.ra KaTO OnnnBeTCKH, KaTO onpenena Bonoc6opHaTa My nnom Ha okoho 180 km 2 , a 
Ahtohob (1963) h Ahtohob, JJaHneB (1980) ro pa3rae>KnaT KaTO nacT ot OnnnBeT-JJparoBHiHeHCKH KapcTOB 
paiioH h naBaT HH(J)opMauHa 3a ocHOBHHTe KapcTOBH H3Bopn, kohto ro .HpeHHpaT. Iio,npo6HO onncaHHe Ha 
KapcTOBHTe <j)opMH ca naneHH 3a nptB m.T ot Pa,neB, 1915, hakoh pe3ynraTH ot pe>KHMa Ha H3BopHTe ca 
o6o6meHH ot PaiiKOBa, BacnneBa (1973), a aHTponoreHHOTO BT,3nencTBne Btpxy KapcTa e nHCKyrapaHO ot 
Benderev et al.(2005). B reono>KKO OTHouieHne pa3rae>KnaHHfl panoH nonana b enm TBipne cno>KHa TeKTOHCKa 
CTpyKTypa - CBoreHCKaTa ennHHna, kohto TyK e 3HaHHTenHO ycno>KHeHa ot cpaBHHTenHO no-Mnann xopcTOBe h 
rpa6eHH c H3TOK - 3ananHa nocoKa (pexi. ilHeB, 1995). Ha OKapcraBaHe, KaKTo h b nana 3ananHa CTapa nnaHHHa, 
ca no,nno>KeHH nBa Kap6oHaTHH KOMnneKca (ij)Hr. 1). rh>pBHjrr e npencTaBeH npennMHO ot BapoBnnn h 
ZIOJIomhth Ha Tpnaca, H3rpa>KnaiHH TaKa HapeneHaTa HcKtpcKa Kap6oHaTHa rpyna (TpoHKOB, 1981). Btophht 
KOMnneKC e Ha BapoBHHHTe, BKJiioHeHH b 3ananHo6anKaHCKaTa Kap6oHaTHa rpyna (Sapunov, 1976). 
CTpaTHrpa<J)CKH Te ca pa3neneHH ot nonHO-cpenHoiopcKH TepnreHHH CRann (aprnnHTH, aneBponnra, 
nacT.HHHUH). KaTO peraoHajieH Bonoynop Ha TpnacKHfl Kap6oHaTeH KOMnneKC ce ABABaT nflCBHHnniiTe h 
ajieBponHTHTe Ha IleTpoxaHCKaTa TepnreHHa rpyna (TpoHKOB, 1981). B Ta3H nacr Ha 3ananHa CTapa nnaHHHa 
ce pa3KpHBaT h npyrn HeoKapcTflBamn ce CKann - naneo30HCKH KOHraoMepaTH, 6peKHOKOHraoMepaTH, 
nflCBHHHHH, aneponHTH, aprnnHTH, KBapnnTH; nonHOKpenHH TepnreHHO-Kap6oHaTHH h (Jwihihkh cennMeHTH h 
ropHO KpeziHH ceziHMeHTHH h BynKaHO-cezjHMeHToreHHH MaTepnann. 




0uz. 1 . reonoMCKci Kcipma 
1 - KBaTepHepHH Hacnarn (nflctuH, HaKtnn, raHHn); 2 - FopHOKpenHH ceziHMeHTHH h BynKaHO-ceflHMeHTHH 
CKann; 3 - ,EI,OJiHOKpe,HHH TepnreHHO-Kap6oHaTHH CKann; 4 - 3ana,HHo6ajiKaHCKa Kap6oHaTHa rpyna (aojma 
Kpezia-ropHa ropa); 5 - flonHO-cpeziHoiopcKH aprnnHTH, aneBponHTH, nHCBHHHiiH; 6 - HcKtpcKa Kap6oHaTHa 
rpyna (Tpnac); 7 - IleTpoxaHCKa TepnreHHa rpyna (noneH Tpnac); 8 - IIajieo30HCKH KOHorjioMepara, 
nHCT.HHHiin, aprnnHTH, aneBponHTH, KBapunTn; 9 - Pascean; 10 - BT.3ce^n 
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B ocHOBaTa Ha K»KHHTe CKJioHOBe Ha Crapa nnaHHHa - b o6cera Ha CofbnjicKaTa KOTJioBHHa ca 
pa3npocTpaHeHH KBaTepHepHH ^enyBHanHO-nponyBHanHH h anyBHanHH naKtnH, imci>hh h rnHHH. IIo^o6hh 
ceziHMeHTH ce pa3KpHBaT h Ha MajiKH njiomn b rpa6eHOBHZiHHTe noHH>KeHHJL 

IIopaziH cno>KHaTa TeKTOHHKa OTZienHHTe CKanHH KOMnneiccH ca pa3JioMeHH h HarbHaTH, KaTO b OTXienHH 
ynacTbUH HMa npjnca Bpi,3Ka Me>Kziy ziBaTa Kap6oHaTHH KOMnneicca. Ot reoJio>KKa rnexiHa TOHKa b 
pa3rne>KaaHHa pafioH MoraT j\a ce OT^enHT ,HBe no-roneMH TepHTopHH Ha pa3npocTpaHeHHe Ha Kap6oHaTHH 
CKann: ceBepHa CBBnaxiama c pn,na HentH h K»KHa - 3aeMama nacr ot nnaHHHaTa Tpn yuin, npe,ncTaBJMBaiHa 
nnaTOBHZieH MacHB MOKjry rp. flparoMaH h cenaTa OnnuBeT, PaaHOBUH, Touhmo h ManKO ManoBO. Te ca 
CBT,p3aHH noMOKay ch npn c. Toimmo ManoBO h BepoHTHO, noa KBaTepHepHHTe cc^hmchth Moiyry Tojikmo 
ManoBO h /JparoMaH. Meayry Te3H #Be njiomn e pa3noJio>KeHa tcktohckh npexionpexteneHa jiHHeHHO yatiDKeHa 
b H3TOK-3ana,HHa nocoKa HeraTHBHa CTpyKTypa, BproaHa MOK^y 100 h 200 m b cpaBHeHHe c okouhhtc MacHBH. 
3oHaTa Ha xipeHHpaHe Ha KapcTOBHTe boxih - OnHUBeT-Ee3XieHCKHTe H3Bopn e pa3nono)KeHa Ha KOHTaKTa Ha 
CTapa nnaHHHa etc Co(J)HHCKaTa KOTJioBHHa Ha BHCOHHHa okojio 550 m - okojio 300 h 350 m no-HHCKO ot 
ocHOBHaTa 30Ha Ha noxixpaHaBaHe - nnaTOBHjiHHH MacHB ceBepHO ot H3BopHTe ((j)Hr.2). B Ta3H nacT 
no^xpaHBaHeTO ce ocBinecrBflBa ot naxiHajiH Bane5KH, KaTO KOJinnecTBOTO hm 3aBHCH ot Ha^MopcKaTa 

BHCOHHHa ((j)Hr.3). 




0ue. 2. Pa3nojioMcenue na Onuifeem - EesdencKume meopu 
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Onr. 3. 3aBHCHMOCT Ha BajieacHTe ot h;i oiopcKa la Bnco i imia (no ^aHHH Ha Kojiesa, fleiieBa, 1990) 

JJpyr H3TOHHHK Ha no/ixpaHBaHe ca noBtpxHOCTHHTe bo,hh, (bopMHpaHH b b cnoMeHaTOTO nomKKemie, 
KaTO nacT ot Te3H bo,hh ca /ipeHHpaHH ot MacHBa HentH. 
XapaKTepiicTHKa Ha KapcTa 11 KapcTOBiiTC (|)opi\m 

CtraacHO ctmecTByBamHTe KJiacntbHicanHH (MaKCHMOBHH, 1963, IlonoB, CretbaHOB, 1980; White, 
1988) KapcrbT b panoHa MO)Ke zia 6i>xte onpexteneH KaTO Kap6oHaTeH, npexiHMHO 3anHMeH, HHCKonnaHHHCKH. 
Ochobhhht areHT Ha KapcToo6pa3yBaHe ca Bane>KHHTe bozih. B H3CJieflBaHHJi paiioH ninpoKO pa3npocTpaHeHHe 
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HMaT nOBtpXHOCTHHTe KapCTOBH (J)OpMH. B OTKpHTHTe HaCTH Ce CpeiHaT KIiaCHHeCKH KapH (CH.l, 2), 3aiTI,JIHeHH 

nacTHHHO c noHBa. B hjhcoh cna6oHaKnoHeHH CKJioHOBe o6pa3yBaT MajiKH KapHH noneTa. 
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0uz.4. Pa3npocmpaHenue na Kapcmoeume cpopMU 
1 - Pa3npocTpaHeHHe Ha OKapcraBainn ce cicanii; 2 - Pa3Ji0MHH Hapymemifl: a) pa3ce,HH; 6) BT.3ce.HH; 3 - Baji03H 
h BtpTonn; 4 - ToneMH HeraTHBHH cj)opMH (KapcTOBH noneTa); 5 - EnaTa; 6 - Peica c ryGnjiHine; 7 - PbBopn: a) 
raaBHH; 6) BTopocTeneHHH 

C HaH-uiHpoKO pa3npocTpaHeHHe b pa3rjie>K,ziaHHfl pafioH ca Bi.pTonHTe. Ilpji aHajiH3 Ha caTenHTHH 
chhmkh (ch.3) h KapTeH MaTepHan 6axa ycTaHOBeHH uaj\ 180 Banora h BtpTona, KaTO okojio 140 ca b 
3apaBHeHHTe HacTH Ha 6hjioto Ha Tpn yuin, ceBepHO ot H3BopHTe ((J)Hr.4). Mhoto ot BtpTonHTe ca jiHHeHHO 
no^pe^eHH BCJie,ncTBHe TeKTOHCKH h hhtoho>kkh npHHHHH (nono>KeHHe Ha nnacTOBe, jihtojio>kkh npoMeHH h 
,Hp.). Ilo ctiuHTe npHHHHH h Bajio3HTe ca y^tiDKeHH no eziHaTa ch oc. Han-necTO no Ta3H oc ca opneHTHpaHH h 
BtpTonHTe, kohto rn ycno>KHHBaT (ch.4). IIpeo6jia;iaBainaTa nacT ot BtpTonHTe ca 3am,iiHeHH c ^enyBHajran 
Hacnarn, npexiCTaBeHH ot riiHHecTH MaTepnajin b Han-ropHaTa nacT, KaTO jx^aaja hm ca noKpHTH c rbcra 
TpeBHa pacTHTenHOCT (ch.5, <J)Hr.5). IlpH HanpaBeHH onHTH 3a npoBe>iyiaHe Ha onHTHH BO^OHanHBaHHH b 
3anT,jiBaiHHTe MaTepnann noHTH He ce ycTaHOBHBa HHC^HJiTpauHfl Ha Boxia npe3 tax. 
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Ch. 3. Camejiumna chumkci na ehpmonu e 
pauona na njiamomo nad c. Ee3den. 



Ch. 4, Banoz c ehpmonu, opueHinupanu no dhJizama My oc 




Ch. 5. Bhpmon, 3anhJinen c dejiyeuajinu nacjiaeu <Puz. 5. CxeMamunen pa3pe3 na ehpmon 

B pa3rae>KZ(aHHa paiioH ca pa3nono)KeHH e^Ha ot Han-roJieMHTe HeraTHBHH KapcroBH cjjopMH b 
EtJirapiuL ToBa e PajraoBCKOTO KapcTOBO none. To e pa3nono)KeHO b H3TOHHaTa nacr Ha jiHHeHHO yzrbiDKeHOTO 
TeKTOHCKo noHH>KeHHe MeiKjiy HentH h Ee3xteHCKOTo nnaTo (ch.6). HMa Boxtoc6opHa nnoin okojio 30 km 2 , a 
3apaBHeHaTa nnom b .ztbhoto My e npn6nH3HTeiiHO 5 km 2 . IIpeo6jiaaaBaina BHCOHHHa Ha cmioHOBeTe My e 
Me>K^y 100 h 150 m, KaTO Te ca Haii-HHCKH b ceBepoH3TOHHHa Kpaii Ha noneTO, 3ana#HO ot Bp. Ta6epa - okojio 
20 m. PajfflOBCKOTO none e Hajio>KeHO Btpxy HeoKapcTflBamn ce najieo30HCKH h ^onHOTpnacKH CKann, a 
ceBepHHTe h kokhh My CKJioHOBe ca H3rpazieHH ot TpnacKHTe BapoBHHH h .hojiomhth ((J)Hr. 6). B Hero ce 
(JiopMHpa noBtpxHOCTeH noTOK, kohto ce ry6n b kbkhhh My Kpan. 




Ch. 6. Camejiumna cnuMKa na PannoecKo @ue. 6. CxeMamunen zeonoDKKu npocpun npe3 PannoecKomo 

Kapcmoeo none Kapcmoeo none 
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B roneMH HeraTHBHH KapcroBH (JiopMH ca o6pa3yBaHH h xiBeTe 6naTa - flparoMaHCKOTO h 
Aji^oMHpoBCKOTO. .ZJparoMaHCKOTO 6naTO e pa3noJio>KeHO Btpxy 3apaBHeH noHH>KeH ynacrbK b Kpaa Ha /joJiHHa 
c H3TOK-3ana,HHa nocoKa, 3anoHBama ot jioKaneH Boaozten pa3Xtejmm % ot PajiHOBCKOTO none. To3H ynacrbK e c 
nnom okojio 18 km 2 h BOXioc6op npn6jiH3HTeJiHO 56 km 2 . Or/jena ce ot /joJiHHaTa Ha peKaTa nporanaiHa npe3 
rp. .ZJparoMaH c noJieraT npar c BHCOHHHa Ha;j 30 m, kohto He no3BOJMBa npeMHHaBaHe Ha (JiopMHpajiHTe ce 
noBtpxHOCTHH BOflH klm Boaoc6opa Ha p. HnuiaBa, a Te ce ry6aT b /jbJi6oHHHa h Bepo^THO H3JiH3aT b OnnnBeT- 
Be3fleHCKHTe H3Bopn (Boj(oc6op Ha p. HcKtp). 3apaBHeHaTa nnom npn Aji/jomhpobckoto 6naTO e c nnom okojio 
7 km 2 , a Boaoc6opHaTa My nnom e npH6jiH3HTenHO 8.5 km 2 . 

HnrepeceH (JiaKT e, ne b pa3rjie>KjjaHHJi pafioH noHTH OTCi>CTBaT nemepn. TaKHBa ca ycTaHOBeHH caMO b 
Han-H3TOHHaTa nacr - bt,b BOZioc6opa Ha H3BopHTe npn c. .UparoBHinnna n EynHH npoxo/j. 

Pa3BHTHe H aKTHBHOCT Ha KapcTa 

Pa3BHTHeTO Ha KapcTa b panoHa e thcho CBT.p3aHO c o(j)opMHHeTO Ha CTapa nnaHHHa h Cocj)HHCKaTa 
KOTJioBHHa. Ejjhh ot Haii-Hajje>KHHTe H3TOHHHUH Ha HH(J)opMauHa 3a reoMop<J)OJio>KKOTO pa3BHTHe Ha pene(J)a B 
nnaHHHCKHTe o6nacTH npe/jcraBJiaBaT jjeHynauHOHHHTe noBtpxHHHH. Ilpe3 1924 r. K. Oestreich onncBa 
nerapn jjeHynauHOHHH HHBa b CTapa nnaHHHa, kohto HaHMeHyBa Hhbo Ha najioBeTe, pa3BHTO Ha 1300 - 1400 
m. h.b., Hhbo Ha roJMMaTa npe/jnjiaHHHa (BpanaHCKO hhbo) Ha 1 100 - 1200 m, IloHopcKO hhbo Ha 825 - 900 m 
h Hafi-HHCKOTO, HapeneHO Hhbo Ha npe/j3eMHeTO - 410 - 550 m. Ho-kbcho Wilhelmy (1932) jjarapa Hhboto Ha 
najioBeTe KaTo crapoMHoneHCKo, BpanaHCKOTo hhbo KaTo MJiajjoMHoueHCKo, noHopcKOTo hhbo KaTo 

nOHTHHCKO H HHBOTO Ha npeJJ3eMHeTO KaTO JieBaHTHHCKO. 

B rpaHHUHTe Ha H3CJie/jBaHaTa TepHTopna MoraT jja 6i.JjaT o6oco6eHH Tpn jjeHyjjaunoHHH noBtpxHHHH 
(PkitbGob, 1982, KaHeB, 1989). noHTHHCKaTa noBtpxHHHa e 3ana3eHa OTKBCJieHHO no Haii-BHCOKHTe 6hjihh 
nacTH Ha pnjja HentH. Pa3BHTa e bt,b bhcohhhhhh noac 1200-1250 m. BnnaTa Ha HentH h Mana nnaHHHa ca 
H3rpajjeHH ot mop4>ojio>kkh jjo6pe H3pa3eHaTa h pa3BHTa CTaponeBaHTHHCKa /jeHy/jauHOHHa noBi.pxHHHa - 800 
- 950 m. npeijCTaBeHa e ot o6uihphh KapHH noneTa c MHO>KecTBO BipTonn. Mjia/joneBaHTHHCKaTa noBi,pxHHHa 
e 3ana3eHa KaTo ckjiohobo crbnajio Ha 650-670 m h.b. no Kracmrre CKJioHOBe Ha HentH h Mana nnaHHHa. no 
6op/jOBOTO paMO Ha CTbnajioTO ca pa3nono>KeHH Be3JjeHCKHTe h OnnnBeTCKH H3Bopn. 

CrbnajioBHjjHOTO pa3nono>KeHHe Ha 3apaBHeHHTe noBtpxHHHH no KBKHHTe CKJioHOBe Ha H3CJieflBaHaTa 
TepHTopna e npH3HaK 3a phtmhhhoct Ha TeKTOHCKHTe jjBH>KeHHH h eTanHOCT b nnaHannoHHHTe eTann (eTanHTe 
Ha oTHocHTeneH TeKTOHCKH noKofi) npe3 HeoreH - KBaTepHepa. HeoTeKTOHCKOTo aKTHBH3npaHe Ha 
cy6napajienHHTe pa3Ji0MHH CTpyKTypn orpaHHnaBa nepnojjHTe Ha njiaHauHJi, KaTo MJiajjoneBaHTHHCKaTa 
noBT,pxHHHa e npe/rcraBeHa caMO ot ckjiohobo crwiajio. 

3a Hanajio Ha OKapcraBaHeTO ce cnnra o(J)opMHHeTO Ha crapoJieBaHTHHCKOTO /jeHy/jannoHHO hhbo. 
BcJieijCTBHe 3anoHHajiHTe CJiejj TOBa nponecnre Ha H3JjnraHe ce o(J)opMaT HeraTHBHH KapcTOBH (JiopMH Btpxy 

TOBa HHBO. 

npe3 MJiajjna jieBaHT ce oiJiopMaT roneMHTe KapcTOBH noneTa - PajraoBCKOTO, Ajijjomhpobckoto h 
/IparoMaHCKOTO KapcTOBH noneTa. Te npeKBCBaT CTHnaiHHTe ce noBtpxHOCTHH bojjh ot 6hjioto Ha CTapa 
njiaHHHa h BCJie/jCTBHe Ha TOBa ce HaMajMBa aKTHBHOcrra Ha KapcTOBHTe npouecn b ocTarbHHaTa 
CTapoJieBaHTHHCKa noBtpxHOCT Hajj OnHUBeT-Be3JjeHCKHTe H3Bopn. CtmecTBeHa nacr ot no^xpaHBaHeTO Ha 
H3BopnTe ce npeMecTBa Ha ceBep b o6cera Ha Te3H noneTa. C TOBa ce o6acHHBa h cpaBHHTejiHo HeaKTHBHaTa 
CT.BpeMeHHa pona Ha BtpTonHTe. 

Ha ocHOBaHHe Ha npeijBapHTeJiHH jjaHHH e onpe/jeJieHa opHeHTHpoBi.HHaTa ctohhoct Ha cbBpeMeHHaTa 
aKTHBHOCT Ha KapcTOBHTe npouecn - okojio 15-16 mm/lOOOy. H3noJi3BaHa e (j)opMyjiaTa Ha KnKHajj3e (1979): 

J\ = 0.63MxOT, 
KT,aeTo: 

J\- KapcTOBa xieHyHjjauHH b mm/lOOOy hjih m 3 /km 2 .y; 

M - Mojjyji Ha noz(3eMeH ottok - onpe/jejieH e no npeijBapHTejiHH jjaHHH ot pe5KHMHH 
Ha6jnojjeHHa Ha roneMHTe KapcTOBH H30Bpn b paiioHa - npn6jiH3HTejiHo 5 1/s.km 2 ; 
OT - o6ma TBtpjiocT - cpeijHo okojio 5.2 mgeq/1 

Jl,HCKyCHH 

npoBeaeHHTe H3CJie;jBaHHa jjaBaT bt,3mo>khoct 3a onpeijeJiaHe njiouiTa Ha BOJjoc6opa Ha OnniiBeT - 
Be3JjeHCKHTe H3Bopn. Kt,m Ta3H njiom ocBeH pa3KpHTH3Ta Ha Kap6oHaTHHTe CKajin Hajj H3BopHTe 
(njiaTOBHjjHaTa nacT ot njiaHHHaTa Tpn yuin Me>Kay Be3aeH, /JparoMaH h T. MajioBo) ca jjoGaBeHH h 
BOZioc6opHTe Ha Pa^HOBCKOTO KapcTOBO none, J],paroMaHCKOTO h Ajijjomhpobckoto 6jiaTO - o6mo 140 km 2 . 

He3aBHCHMo ot MHoro6poHHHTe KapcTOBH (JiopMH b o6cera h Be3aeHCKOTo njiaTo no cpaBHeHne c Jjpyrn 
KapcTOBH pafioHH, Bajie>KHOTO noijxpaHBaHe TaM e 3aTpyjjHeHO. ToBa ce jji.ji>kh Ha 3aTJiaHBaHeTO hm ot 
BOflOHenponycKJiHBH MaTepnajin. BcJiejjCTBHe Ha TOBa e 3aTpyjjHeHO npoHHKBaHeTO Ha CTHHauiHTe ce ki.m 
BtpTonnTe BpeMeHHH Bajie>KHH bozih. HH(J)HJiTpauHHTa Ha ci.6paHHTe boah, BepoaTHo ce octinecTBiBa b 
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6opnoBeTe hm. ToBa 3a6aB« BJiHjfflneTo Ha Bajie>KHTe Btpxy ne6HTHTe Ha H3BopHTe. 

HHtJrayanHOHHO nonxpaHBaHe ce ocT>mecTBjffia npe3 ryGnjiHineTO Ha PajraoBCKOTO none h b ropHaTa nacT 
no apjiHHaTa Ha /JparoMaHCKOTO 6naTO, Ha KOHTaKTa OKapcTflBamn ce -HeoKapcraBamn ce CKajiH. Te3H Bonn ca 
npHHHHa 3a MaKCHMajiHHTe ne6nTH Ha H3BopHTe. Ba>KHa poim 3a XHaporeoJio>KKHTe ycnoBHH HMaT nBeTe 6naTa, 
oco6eHO flparoMaHCKOTO. Ot e^Ha CTpaHa to npemipa nacT ot MacHBa Ha HentH, a ot npyra nonxpaHBa 
OnnuBeT-Be3ZieHCKHTe H3Bopn, KaTO to 3anaBa nocTOJfflHO booho hhbo b MacHBa. Bt,3mo>khh ca aBe xnnoTe3H 
3a npoH3xoaa Ha Ta3H ronjMa HeraTHBHa KapcTOBa (JiopMa. ITtpBaTa e, ne ntpBOHanajiHO e cbinecTByBajio 
roJMMO KapcTOBO none, Ha KoeTO e neHynnpaH 3ananHHfl Kpaii. BTopaTa xnnoTe3a, e ne Btpxy CBinecTByBama 
noJiHHa, e 3anoHHano nocTeneHHO ry6eHe Ha peneH ototk h o6pa3yBaHe Ha ronjMa HeraTHBHa KapcTOBa (JiopMa, 
BnocneziCTBHe 3am,jiHeHa c Hacnarn. 

IloiiyHeHaTa ctohhoct 3a KapcTOBa neHynauHfl e cpaBHeHa ct>c ctohhocth, nonyneHH 3a KapcTOBH 
panoHH b CTpaHaTa (Marcovicz et al., 1972; PanicoBa h np., 1980, 1982; BeH^epeB h np., 1989; EeHn,epeB h np., 
1999; Benderev, Shanov, 1997; Stefanov et al. 1998). Tj e e oTHocHTenHo Hncica no cpaBHeHne c npyrn 
nnaHHCKH paiioHH h ce no6nn)KaBa no ctohhocthtb Ha ManKH H3onnpaHH KapcTOBH 6aceiiHH b IIpen6anKaHa h 
CTapa nnaHHHa ((J)Hr. 7). 
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0uz. 7. Cpaenenue na nonynenama cmounocm 3a denydaifun na Onuijeem-EesdencKUH pauoH c dannu 3a dpyzu 

pauonu e cmpanama. 

3aKJiHtHeHHe 

Ot npexicraBeHHTe Mop4)OCTpaTHrpa(J)CKH penepn (neHynaunoHHH noBtpxHHHH) MO>Ke na ce 3aicni0HH, 
ne KapcTOBH^ penetj) b H3cnenBaHH>i panoH e b Mnaa CTannn Ha pa3BHTHe. cDopMHpaHeTO Ha KOMnneicca 
KapcTOBH (JiopMH e 3anoHHajio npe3 kt,chhh nnnoueH h HananoTO Ha KBaTepHepa b ycnoBH>rra Ha aKTHBHO 

TeKTOHCKO nOBeZieHHe Ha 6nOKOBeTe. MHOro6pOHHHTe HeraTHBHH nOBT,pXHOCTHH KapCTOBH (|)OpMH BI.B 

Bonoc6opa Ha OnHHBeT-Ee3neHCKHTe H3Bopn, o6pa3yBaHH npe3 Mnanna neBaHT ca noica3aTencTBO 3a 
3HaHHTenHO OKapcraBaHe Ha KapcTOBH^ MacHB, ho 3am,nHeBaHeTO hm no-ia,CHO ct>c cna6oBononponycicnHBH 
MaTepnajin 3a6aBH aKTHBHOCTra Ha CBBpeMeHHHTe KapcTOBH nponecn. 
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Pe3K>Me 

To3M AOKnafl npeflCTaBH pe3ynTa™ ot n3cneflBaHeTO Ha hakom xmapoxummhhh KowinoHeHTM c 
Lien ycTaHOB^BaHe Ha t.h. npnpoflHO rrbpBMMHO cbTOHHkie Ha KanecTBOTO Ha nofl3eMHMTe boah, KaKTO v\ 
ochobhoto B3anMOflePicTBMe BOfla-Kap6oHaTHa CKana. M3cneflBaHeTO e npoBefleHO b Pa3no>KKHH 
KapcTOB 6aceMH b pawiKHTe Ha npoeicra "BaSeLiNe" i/i3n-biiHHBaH b paMKHTe Ha 5 Pn Ha EK. KaTO 
KanecTBeHO CbCTOHHkie Ha noA3eMHHTe boah ca B"b3npneTH aKTyanHHTe xmapoxhmhhhh ycnoBkia h 
TeHAeHUiMflTa Ha At-nrocpoHHMTe mm M3MeHeHna CB"bp3aHM c ecTecTBeHMTe reonowKki, 6nonornHHM v\ 
aTMOccpepHM M3TOHHM14M. floKnaA"bT pa3me>KAa MeTOAHKaTa m hakom KOHKpeTHM pe3yriTaTM CB"bp3aHM c 
OLieH^BaHeTO Ha npkipoAHna CTaTyc Ha 6aceMHa, K"bAeTO aHTponoreHHOTO B"b3AHMCTBne He npnc"bCTBa. 
Pa3Jio>KKMn KapcTOB 6acekiH MO>Ke p,a 6\,p,e xapaKTepn3npaH KaTO m3tohhmk Ha irbpBMHHO HMCTa BOAa c 
npiipoAeH TpeHA Ha cnaAaHe Ha KanLii<ifl, Mame3i<ifl h XMApoKap6oHaTa cneACTBiie Ha ycTaHOBeHOTO 
HaManaBaHe Ha BanewwTe v\ Ae6nTa Ha M3BopnTe. 

KnioMOBM AyMki: KanecTBO Ha noA3MMHMTe boah, Ea3 e JlkiHe, KapcTOBM BOAOHOceH xopn30HT 

Abstract 

The paper presents some result of research works in the Razlog karst aquifer in South-West Bulgaria. The 
aquifer was studied from hydrochemical point of view to establish the so called BaSeLiNe quality and 
main water-carbonate rocks interactions, in the frame of the EC 5 th FP "BaSeLiNe" project. According to 
that the groundwater bodies' status is considered as their present hydrochemical conditions and the 
tendency for their long-term variations "...being derived from natural geological, biological, or 
atmospheric sources". The paper consider the methodology and some concrete results for evaluating of 
the "BaSeLiNe status" of aquifers, where the anthropogenic impact is not present. The Razlog karst 
aquifer can be characterized as a pristine water source with clear BaSeLiNe trend of decreasing calcium, 
magnesium and hydro carbonates, due to decreased precipitations and discharges is identified. 
Keywords: groundwater quality, BaSeLiNe concept, karst aquifer. 

Teonozo-xudpozeojiOMCKU ycnoeun: 

Pa3no>KKHHT KapcTOB 6aceHH [1, 5, 6] npHHa/jnoKH ki.m ceBepo3ana;jHaTa nacT Ha IlHpHHCKaTa xopcT 
aHTHKUHHana h HMa 1900 m HajjMopcica BHCOHHHa. /JoicaMGpHHCKHTe cicajiH H3rpa>K,naiHH 6aceHHa 
npHHa/jnoKaT klm AceHOBrpa/jca rpyna - ,3,o6pocTaHCKa cjjopMauHfl [3]. Ta3H (JiopManHJi H3rpa>KjjaiHa 
o6uiHpHa rbHKOBa CTpyKTypa b nocne/jCTBHe e HapyiueHa ot IIhphhckim rpaHHTOH/j h e chjiho /jHCJiounpaHa 
no napanenHH pa3ce;jH. MpaMopnTe H3rpa>K,naiHH ceBepHOTO 6e/rpo Ha xopcT-aHTHKJiHHajiaTa HMaT ;je6eJiHHa 
CTHrauia /jo klm 1000 m h nnour Ha pa3KpHTHe 45 km 2 (Onrypa 1). Te 3aJiaraT Ha^ MeTaMop(J)HHTe CKajiH Ha 
CnTOBCKaTa rpyna, npcucraBeHH ot raaHCH, rHancouiHCTH h iuhcth. MeTaMop(J)HHTe CKajiH KOHTaKTyBaT Ha 
3ana/j, ioro3ana,n h h3tok c MpaMopnTe, /joicaTO Ha ror h ioroH3TOK MpaMopnTe ca b KOHTaKT c HHTpy3HBHH 
cicajiH, npe^CTaBeHH ot rpaHHTH, noptJiHpoHjjHH rpaHHTH, KBapuMOHnoHHTH h ,np. c ropHOKpe/THa h 
najieoreHCKa-ojraroueHCKa Bi,3pacT. MpaMopnTe ca chjiho HanyicaHH h KapcTHfJiHunpaHH. KapcTOBHTe (JiopMH 
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ca b pa3JiHHHa CTeneH Ha pa3BHTHe c pa3Mepn, Bapnpamn ot h^kojiko caHTHMeTpa j\o hakojikoctothh MeTpa 
necTO c aparoHHTHH OTJio>KeHHJL MpaMopHTe 3arbBaT Ha ceBep ceBepo3ana,n no,n MomHa 3a^pyra npextCTaBeHa 
ot 6peKHOKOHraoMepaTH, KOHrnoMepaTH, ufLcvmunm, KaKTO h nponyBnajmn cexjHMeHTH c njinoneHcica h 
KBaTepHepHa BT,3pacr. Te3H MaTepnann 3am>JTBaT Pa3no>KKHa rpa6eH. KapcTOBHTe boxih ce ABH)KaT ot lor Ha 
ceBep ceBepo3anaa zipeHnpanicH ce no napajienHHTe pa3JioMH npe3 nponyBHanHHTe cejjHMeHT [1, 4, 5, 6]. 
EaceftHBT ce noxjxpaHBa anpeicTHO npe3 HH^HJirpauH}! Ha Bane>KH, ho nonynaBa 3HaHHTenHO noxjxpaHBaHe ot 
peKH, nflBainn ot 30hh c He Kap6oHaTHH cKajiH. EacenntT ce xipeHnpa ot hjhcojiko H3Bopa KaTo cpe^HH^T 
Moayn Ha nozi3eMHHH ottok e okojio 24 1/s/km 2 . H3BopHTe „5l3o" h „KbouiKa" ca Han-Ba>KHHTe apeHa>KHH 
tohkh Ha 6acenHa. Han-roneMnjiT H3Bop „5l3o" HMa cpexieH MHororoziHiueH j\e6wr 1100 Vs. IlpeaBHa 
BtTpeuiHo ro^HuiHOTo pa3npexiejieHHe Ha Bajie>KHTe, TeMnepaTypHTe h ae6nTa Ha H3BopHTe, KaKTO h 
pa3nono>KeHHeTO Ha MeTeo. CTaHnnnTe Ha okoho 1000 MeTpa noxi 30HaTa Ha noaxpaHBaHe, Ha (Jinrypa 2 MO)Ke 
aa ce bh^h chjiho H3pa3eHOTO BJiHHHHe Ha aKyMyjiannjrra Ha CHera h nponecnre Ha ToneHe Btpxy 
pa3npexieneHHeTO Ha ;je6HTa h TeMnepaTypHTe. Bajie>KHHjrr MaKCHMyM ot klcho eceHHHH nepnoxi e H3n>mo 
TpaHC(J)opMHpaH b klcho nponeTeH h paHHO neTeH cnexiCTBHe Ha nocrojfflHOTO HaTpynBaHe Ha chat b 30HaTa Ha 
no/jxpaHBaHe [2]. 
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Onrypa 1 . reono>KKa cxeMa Ha Pa3no>KKaTa KapcTOBa cncreMa. 
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<t>nrypa 2. 

Pa3npezieiieHHe Ha ;je6HTa h TeMnepaTypHTe Ha jjBaTa H3Bopa npe3 roxiHHaTa. 

3a ziBaTa H3Bopa MaKCHMyMHTe Ha ae6nTa ce cnyHBaT npe3 jmtoto raaBHO klcho npe3 iohh h kwih. 
To3H nepnoxi ctBnazia c ToneHeTO Ha CHera bt,b BO#oc6opHaTa o6nacT uaa 1500 m KaKTO h c Bajie>KHHfl nepnoxi. 
MnHHMajiHHTe £e6HTH ce cnyHBaT npe3 nponeTra h raaBHO npe3 MapT - anpnn, KoraTO ctmecTBeHa nacr ot 
BOZ(oc6opHaTa 30Ha e 3aMpT,3Hajia h CHe>KHaTa noKpHBKa e CTaGnjma [2]. MaKCHManHHTe boxihh TeMnepaTypn 
Ha Han-roneMHaT H3Bop „5l3o" BapnpaT ot 8.0 ao 10.0 C H3MepBaHH npe^HMHO npe3 anpnn - Man, KoraTO 
HJMa 3HaHHTenHO no/jxpaHBaHe c noBtpxHOCTHH boah c no-HHCKa TeMnepaTypa. MnHHMajiHHTe boxihh 
TeMnepaTypn o6nKHOBeHO ce Ha6nioz(aBaT b nepno.ua Ha bhcokh bohh. Btophjtt no roneMHHa H3Bop 
„KL>ouiKa" BepoflTHO xipeHnpa no-MajiKa nacT ot 6acenHa h/hjih HMa no-Manica HacnTeHa 30Ha ot ntpBHa H3Bop. 
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„KtoiiiKa" HMa cpe^eH MHororoflHineH j\e6wr okojio 400 1/s h boxihh TeMnepaTypn no-HHCKH ot Te3H Ha „5l3o" 
BapnpainH ot 4 j\o 8 C. 

riporpaiua 3a npo6oua6iipauc: 

B ctrjiacne c Baseline nporpaMaTa ziBaTa H3Bopa 6axa onpo6BaHH npe3 HoeMBpn 2002 r. 
XnMHHecKHTe j\amm nonyneHH no BpeMe Ha noneBHTe H3CneziBaHHH h HCTopnnecKaTa HHfbopManjM, HjjBaina ot 
HaunoHajiHaTa Mpe>Ka 3a Ha6niozieHHe Ha nofl3eMHHTe boxih no3BOMBaT j\a GtziaT HanpaBeHH aocTOBepHH 
H3BOZIH 3a BapnauHHTe Ha KanecTBaTO Ha KapcTOBHTe bo/jh. IlpoBezieHHTe nponyBaHHJi no3BOJinxa j\a 6i.^e 
aKTyajiH3HpaH eKOJiorHHHHJi CTaTyc Ha paiioHa. Toil e TBtp/ie HHTeH3HBHO pa3BHBaru ce TypncTHnecKH h ckh 
KypopT, KaTO aHTponoreHHHHT HaTHCK Btpxy npnpoziHHTe ycnoBHH ce npoMeHa bt,b Bpi,3Ka c H3rpa>K^aHeTO Ha 
pa3HHHHH KypopTHH CT.opi.>KeHHa. Pa3JiHHHH XHMHHecKH h (J)H3HHecKH xapaKTepHCTHKH KaTO TeMnepaTypH, pH, 
Eh (pe/iOKC noTeHunaji), pa3TBopeH KHCJiopo,n, cneuHfbnHHa eneKiponpoBOXtHMOCT, ajiicajiHOCT (KaTO HCO3), 
pa3TBopeH CO2, NO3 - N, NO2-N, NH 4 -N, PO4 - P 6axa H3MepeHH Ha macto no noneBHTe ^eiiHocTH. DiaBHHTe 
h hakoh TpacepHH KOMnoHeHTH, KaKTo h oGiuhji opraHnneH Btraepozt (TOC) 6nxa H3MepeHH b na6opaTopHH 
ycnoBHJL JJpe npo6n 6axa H3npoTeHH b jia6opaTopHjrra Ha BpHTaHCKHTa reonoKKa cny>K6a ot KtaeTO 6axa 
nonyneHH 3HaHHTeneH 6pon TpacepHH KOMnoHeHTH. Pe^HHHTe c HCTopnnecKH XHMHHecKH j\amm BKnioHBaT 
HHcbopMauHH 3a jiBara H3Bopa. XnMHHecKHTe jiamm noKpHBaT nepno^a ot 1962 ,no 2002 c OHOBHHTe 
XHMHHecKH xapaKTepHCTHKH 3a naj\ 40 ro/iHHH. HecTOTaTa Ha onpo6BaHe e TBipHe pa3HHHHa (e^HH - nerapn 
ntTH rcunnmo) KaTO Haii-HecTO e 2 m>TH ro^Humo. HcropnnecKaTa HHtbopMannfl 3a TpacepHHTe KOMnoHeHTH e 
orpaHHHeHa h pe^HUHTe ca kt>ch. 

Bchhkh cTaTHCTHHecKH onpexieneHnfl KaTo: 6oKc-nnoTOBe, nnoTOBe Ha KBanrHJiHTe, KaKTo h 
onncaTeimaTa CTaTHCTHKa ca 6a3HpaHH Ha ncTopnnecKHTe XHMHHecKH jiamm. BpeMHHHTe Bapnannn 6axa 
H3cneziBaHH npe3 ctinnTe xiaHHn, H3non3BanKH "Basic Statistics" procedures [11]. 

OCHOBHH XHflpOXHMHHHH XapaKTepHCTHKH H THn Ha BOjaTa: 

J\aHHwre ca noKa3aHH Ha TpnjiHHenHHJi nnoT (Onr. 3), 6okc - nnoTa (Onr. 4 a h 4 ) h nnoTOBe Ha 
KBaHTHJiHTe (Onr. 5 a h 5 6 ). Bo/iaTa h Ha ^BaTa H3Bopa HMaT mhoto no^o6HH xapaKTepHCTHKH: npe3 2002 r. - 
pH 8.04 h 7.76 cwraeTHO, 1962 - 2002 - MexniaHa 7.4; OTHOCHTenHO HHCKa MHHepajiH3annfl - 
eneKTponpoBOZlHMOCT 224 (256) (iS/cm (MexinaHa Ha MHHepajiH3auH}rra 242.4 mg/1) h TeMnepaTypa 9.4 C 
(7.0 C), Me,HHaHa Ha MHororo^nuiHaTa pexinna 7.9 C. KoHneHTpannnTe Ha KHCnopo^a ca bhcokh - 9.84 mg/1 
(10.50 mg/1), 3a MHororo^HiuHHH nepno,n 10.50 mg/1 6jih3ko ro CTOHHOCTHTe Ha HacnmaHe 3a ctOTBeTHHTe 
TeivmepaTypn h 6apoMeTpenHO HajiaraHe cne^CTBne chjiho pa3H0MeHHTe h KapcTncbnunpaHH MpaMopn. 
Iloa3eMHaTa BO/ta b Pa3no>KKHH 6aceiiH e TnnnnHO Ca-HC03 THn (Onr. 3) h no-paxiKO Ca-Na-HC0 3 , Ca-Mg- 
HC0 3 h Ca-Mg-HC0 3 -S0 4 . 



Trilinear Dlot Razloa karst aauifer 
Mg 



3)nrypa3. ca n 3 +k hco3 ci TpnnnHeeH 

nnoT. 

rjiaBHH/iviaKpo/- KOMnoHeHTH: 

Ot o6o6meHHTe CTaTHCTnnecKH pe3yjrraTH h ot (bnrypa 4 a ce BH)icxia, ne MezinaHHTe 3a zisaTa H3Bopa 
ca noHTH n^eHTHHHH. KoHueHTpauHHTe Ha Ca 2+ (34-38 mg/1), Mg 2+ (8-11 mg/1), HC03~ (153-165 mg/1) ca 
MHoro 6hh3kh noKa3BaHKH hcho ponaTa Ha B3aHMoaeHCTBHeTO BOZia-Kap6oHaTHa CKana. HaTpnaT c MeanaHa 
11.5 mg/1, SO4 2 " (11.71 mg/1) n b no-ManKa creneH Cl~ (4.85 mg/1) noKa3BaT uinpoK o6xBaT Ha BapnauHHTe, ho 
TexHHTe KOHueHTpaiiHH noKa3BaT npoH3xozi noBene CBT,p3aH c Bane>KHTe h/huh H3BecTHO aHiponoreHHO 
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BJiHaHHe otkojikoto B3aHMozieHCTBHeTo Boxia-cKajia. Tpa6Ba j\a ce 0T6ene>KH, ne HaH-Hecro H3noji3BaHHTe 
cy6cTaHL(Ha 3a o6e3onacflBaHe Ha ntTHinaTa npe3 3HMaTa cbj^bpyKaj xnopn^H h cyn(J)aTH. HirrpaTBT (NO3-N 
0.12-0.21 mg/1) h NH 4 -N (0.012-0.027 mg/1) ca noKa3aHH Ha (Jmrypn 4 a h 4 6 , ho B3HMaiiKH npeziBH^ TexHHTe 
hhckh KOHueHrpauHH Te MoraT j\a ce KnacH(J)HUHpaT kt>m Me30- h TpacepHHTe KOMnoHeHTH. Ot (Jinrypa 5 a ce 
BH>Kxia ne nnoTOBeTe Ha KBaHTHJiHTe 3a noBeneTO Maicpo KOMnoHeHTH khohht kt,m npaBa jihhha c H3KHK)HeHHe 
Ha cymJiaTa, HaTpna h KanHfl h nacraHHO 3a COD h NH 4 + (cDnr. 5 ). 



Box plot Razlog karst aquifer 



Box plot Razlog karst aquifer 
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0ueypa 4 a u 4 . Eokc ruiom na Maxpo- u Me30- KOMnonenmu. 



Quantile-Quantile plot Razlog karst aquifer 



Guantile-Guaniite plot of Razlog aquifer 
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Ouzypa 5 a u 5°. Tljiomoee na Keanmunume na juaKpo- u Me30- KOMnoHenmu. 
Me30 u mpacepHu KOMnoHenmu: 
KoHueHipauHHTe Ha Me30- h TpacepHHTe KOMnoHeHTH b KapcTOBHTe bo^h Ha Pa3no>KKHa 6aceiiH ca mhcto 
hhckh h necTO no;i rpaHHuaTa Ha OTKpHBaeMOCT. CaMO 3a Si (1.74-2.29 mg/1), F (50-80 jig/1), Cu (okojio 
1 jig/1), Fe (7.3 - 8.4 jig/1), K (0.3 - 0.4 mg/1), Al (2.0 - 5.0 jig/1), Ba (3.7 - 4.4jig/l), Cd (0.2jig/l), Cr (1.2 jig/1), 
Li (1 jig/1), Mn (0.3 - 0.5 jig/1), Mo (0.2 - 0.4 jig/1), Pb (0.1 - 0.3 jig/1), Rb (0.58 - 0.82jig/l), Sb (0.06 - 0.09 
jig/1), Sc (0.34 - 0.39 jig/1), Sr (29.9 - 38.0 jig/1), U (0.4 - 1.0 jig/1), Zn (2.0 - 6.0 jig/1) MO>Ke m ce roBopn 3a 
aHajiHTHHecKH 3HaHHMH ctohhocth, OTpa3flBaiHH npHpo,HHHfl reoxHMHHeH (|)oh. 3a TOBa Pa3no>KKHa 6aceiiH e 
e/(HH ot pejware npHMepH no HacTOflineM c m.pBHHHO hhcth bo,hh Kt/jeTO m.pBHHHHTe npHpo,HHH 
KOHueHrpauHH Mora j\& 6T>,naT jtccho onpe^eneHH. 
Ochobhh Kopc.iaiiHH h xnaporeoxiiM hhhh npouccii: 

3HaHHMHTe nono>KHTeiiHH KopenauHH h 3a .HBaTa H3Bopa MQjKjiy Ca 2+ , Mg 2+ h HC0 3 ~ h OTpeuaTenHHTe 3a Na + 
+ K + , cnp^MO Ca 2+ (3a H3Bop ,^l3o") h cnpjMO Mg 2+ MoraT aa 6T>xiaT o6acHeHH c raaBHHTe xn,nporeoxHMHHHH 
peaKUHH craBainH b 6aceJffla - xn;ipoJiH3a h KOHrpyeHTHO pa3TBap>me c ynacTHeTO Ha CO2. 
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CaC0 3 + H 2 + C0 2 -► CaC0 3 + H + + OH" + C0 2 -► Ca 2+ + 2HC0 3 " 

H 

CaC0 3 MgC0 3 + 2H + + 20H" + 2C0 2 -► Ca 2+ + Mg 2+ + 4HC0 3 _ 

H3HHCneHHTe TepMOUHHaMHHHHTe KOH(J)HUHeHTH Ha HacnmaHe no OTHOiueHHe Ha KajiHHTa h zionoMHTa ca 
ctOTBeTHO 0.54 h 0.21 3a H3Bop „5l3o" h 0.30 h 0.076 3a H3Bop „KtouiKa" , noTBT,p>KaaBamH aonycKaHeTO 3a 
raaBHaTa peaKHHfl npoTHnama b 6aceiiHa [9, 12, 13]. B cbiiioto BpeMe nono)KHTeJiHaTa Kopenaiifl Meamy COD 
h Cr (3a H3Bop „5l3o" ct>iho c Na+) noKa3BaT, ne aTponoreHHHjrr bxoh Ha CHCTeMaTa 3anonBa j\a Bi,3ZieHCTBa 
HeraTHBHO Ha KanecTBOTO Ha no,H3eMHHTe bojih .nopn b Pa3Jio>KKHH 6aceHH. Ta3H xnnoTe3a MO)Ke j\a 6i>,zie 
noTBtpzieHa ci>mo KaTO ce B3eMaT non BHHMaHHe OTKnoHeHHjrra Ha hakoh nnoTOBe Ha KBaHTHJiHTe ot 
nHHeiiHOCTTa, HanpHMep 3a SO4 2 ", Na + + K + , COD h NH 4 + (Onr. 5 a h 5 6 ). 
BpcMciiiui Bapiiamui: 

TpeHflOBeTe 6axa aHajiH3HpaHH 3a bchhkh HajiHHHH XHMHnecKH KOMnoHeHTH 3a /(BaTa H3Bopa 3a nepnoxta 1962- 
2002. CneunajiHo BHHMaHHe e OTaeneHo Ha oueHicaTa Ha TpeHjja Ha j\e6ina Ha H3BopHTe h Ha MecenHHTe 
Bajie>KHH aHOMajiHH [8]. JJpara TpeH^a (LSE - TpeH,n no MeToa Ha Han-ManKHTe KBa^paTH h po6acTeH TpeH,n 
[7], cbOTBeTHO nin,THaTa nnpHa jihhhs h nyHKTHpaHaTa jihhha Ha (JmrypHTe) 3a ^e6nTa h Bajie>KHTe ca 
noKa3aHH Ha (j)HrypH 6 a h 6°. TecTa Pettit [10] e H3non3BaH, 3a j\a ce OTKpne „TOHKaTa Ha npoMjraa" bt>b 
BpeMeHHHTe pe^OBe Ha cpe^HHTe CTaH,napTH3HpaHH Bajie>KH. IJejrra e m ce ycTaHOBH b koa ronHHa HacrbnBa 
p«3Ko H3MeHeHne BtB BpeMeHHHH pe,n Ha Bajie>KHTe. 3a Ta3H nen 6euie H3HHcneHa „TOHicaTa Ha npoMjraa" 3a 
MeTeo.CTaHHHfl BaHCKO. Onpe^eneHa 6euie 1982 r. c HaH-3HaHHTejraa „TOHKaTa Ha npoMjraa" T.e. cpe/jHaTa 
MeceHHa ctohhoct 6a3HpaHa Ha xiaHHHTe 3a nepnona npe/jn 1982 r. e no-ronjMa ot Ta3H 3a nepnona ane,n Ta3H 
ronHHa. OneBHZiHO H3MeHeHHeTO Ha XH^ponHHaMHKaTa Ha KapcTOBaTa CHCTeMa noKa3aHa npe3 TemteHHHjrra Ha 
cnaziaHe Ha xie6HTa Ha H3BopHTe e npe^H3BHKaHa ot cna^aHe Ha Bane>KHHTe KOJinnecTBa h/hjih H3MeHeHHe Ha 
BiTpeuiHoro^HuiHOTo hm pa3npe;iejieHHe. 



Spring "Kioshka 



Bans/to 



4f4llffl i I \i\ 




Ouzypa 6 a u 6 . Podacmen u LSE mpend na deduma na u3sop "KbouiKa " u eaueoKa na Memeocmanifun 

Ecihcko. 
TBtp/ie BepoaTHO e TemteHnHjrra Ha cnajjaHe ycraHOBeHa 3a HC0 3 3a ^BaTa H3Bopa, KaKTO h 3a Ca 2+ h Mg 2+ 
jya ce o6ycnaBa ot H3MeHeHneTo Ha KonoHeHTHTe Ha noz(3eMHHH noTOK (HaMajMBainHfl ne6wr) h Ha nepnonnTe 
Ha nozixpaHBaHe Ha KapcTOBaTa CHCTeMa. OnHT j\a ce h3hchh CMHCT.ua Ha Ta3H TeHzieHUHfl e HanpaBeH npe3 
oneHjraaHe Ha LSE Tpemia Ha Ca+ Mg OT^enHO 3a npo6n c ^e6nT Ha,n h non cpe^HHa. 

Pe3ynTaTHTe flaxieHH Ha (Jmrypn 7a h 76 noKa3BaT, ne HectmecTByBa vpeujx npn ^e6HT Ha H3opHTe uaj\ 
cpeflHHfl, noKajo o6ma TeH^eHUHa Ha cna^aHe 3a Ca+Mg KOHiieHTpauHHTe ctmecTByBa b cnynaHTe KoraTO 
7ie6HTBT e tiojx cpe^HHTe ctohhocth. 



- Ca+Mg-Qlow Linear (Ca+Mg-Qlow) Linear (Qlow) 



- Qhigh — ■— Ca+Mg-Qhigh Linear (Ca+Mg-Qhigh) Linear (Qhigh) 
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(Puzypa 7 a u /'. LSE mpend na Ca+Mg u de6uma na u3eop „M3o " 3a eodnu npo6u c de6um Had 

u nod cpednuH. 
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Cna6o H3pa3eHa nono)KHTeJiHa TeHjieHUHfl 6euie ycTaHOBeHa 3a bchhkh ocraHajiH XHMHnecKH napaMeTpn pH, 
Na + + K + , Cl~' S0 4 2 ~, N0 3 ~ h Han-Bene 3a COD (Onr. 8) xiOKa3BaHKH no T03H HanHH He6jiaronpHjrrHaTa 
HOBeuiKa pona, koato BJiouiaBa 6aBHO, ho cnrypHO KanecrBOTO Ha BOXiaTa. 

H3B0flH: 

Pa3no>KKaTa KapcTOBa CHCTeMa MO)Ke xia 6i.^e xapaKTepH3HpaHa KaTO h3tohhhk Ha nipBHHHO HHcra Boaa c 
oneBHZieH "Baseline" - npnpozieH TpeHj] Ha cnaxiaHe Ha Kanuna, Marae3HH h XH£poKap6oHaTa, cneziCTBHe Ha 
HaMajMBaiuHTe Bane>KH h H3MeHeHneTo Ha KOMnoHeHTHTe Ha noz(3eMHHH noTOK. H3rjie>Kzia ne 6aceiiHa Bee ome 
He e 3aceraaT HeraTHBHo ot aHiponoreHHoro BUHHHne. Hjhcoh TpeHzioBe noKa3BaT o6ane ne c BpeMeTo Mo>Ke aa 
CTaHe BJiouiaBaHe KanecTBoro Ha BoaaTa. Eto 3amo e Heo6xoflHMO, nozio6HO Ha mhoto TaKHBa cnynan, Aa ce 
pa3pa6oTH CTaTHCTHHecKH 3HaHHM XH,npoxHMHHeH KpHTepHH 3a oueHica CTeneHTa h pa3Mepa Ha BJioniaBaHe, 
Heo6xoz(HM 3a ci>3xiaBaHeTo Ha paHHo npeziynpe>KzieHHe 3a nozi3eMHHTe bozih. 
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Pe3K)Me 

H3cneABaHeTO e H3B"bpiueHO 3a p,a ce npocneAH pa3BMTiieTO Ha KapcTOBaTa KyxMHa npeceneHa ot 
npoyHBaTeneH coHAa>K Ha At^SoHMHa 19.60 m ot 3eMHaTa noB"bpxHOCT m c BepTi/ixajiHi/i pa3Mepn okojio 
3 m. 3a nocniraHe Ha nocTaBeHMTe Lienki, cneA aHann3 Ha c"binecTByBamaTa reojiomica, xiiAporeono>KKa w 
KapcTono>KKa MHCpopMaL4M» ce npiino>KMxa pa3riMHHM reocpM3MHHH MeTOAM 3a ycTaHOBJiBaHe Ha KapcTOBM 
KaBepHki, Hepa3KpnBainn ce Ha noBtpxHOCTTa. ripunoKeHM 6nxa MeTOAMTe Ha BepTMKariHOTO 
eneKTpMHecKO coHAnpaHe (BEC) b 4 nyHKTa m HeroBaTa MOAncfjMKaMMfl a3MMyTariHO BepTMKanHO 
eneKTpMHecKO coHAMpaHe b eAUH nyHKT. C to3m Tun M3MepBaHMfi ce nonynaBa Ba>KHa MHcfjopMaMMfi 3a 
reoenKTpMHecKMfl pa3pe3 b A"bf6oHMHa m 3a eneKTpwHecKaTa aHM30Tponnfl Ha BapoBMKOBMfl cKaneH 
MaciiB Ha pa3nnHHM A"bJi6oHMHM m ce onpeAexiflT npeo6naAaBamnTe HanpaBneHMJi Ha nyKHaTMHHaTa 
CMCTeMa. 3a nnomHO KapnipaHe Ha onpeAeneHa A"bJi6oHMHa Ha eneKTpkinecKOTO CbnpoTkiBneHkie Ha 
CKannTe e npnno>KeHO AnnonHO npocpunnpaHe no cxeMaTa Ha cpeAMHHMTe rpaAneHTM. rioKa3Ba ce, ne 
npeMMHaTaTa ot coHAa>Ka KapcTOBa KyxiiHa Bepo^THO ce pa3BHBa KaTO noA3eMHa ranepkin Ha K)3, KaTO 
ApeHMpa CMCTeMaTa no nocoKa klm OTKpMTMTe KapcTOBM noB"bpxHOCTHM v\ no3HaTMTe noA3eMHM cpopiui/i 
Ha K)3 ot M3cneABaHMJi ynacrbK. 
Kjiiohobm flywin: BepTMKanHO eneKTpMHecKO coHflnpaHe, flnnonHO npocpunnpaHe, KapcT. 

Abstract 

The study is performed for determining of the space position of the karst cavity crossed by exploration 
well at the depth of 19.60 m bellow the surface having vertical dimension of about 3 m. For the purposes 
of the aims, after analyzing the available geological, hydrogeological and karstological information, 
different geophysical methods were applied for detecting of underground cavities. The method used 
were: vertical electrical sounding (VES) on 4 sites, as well as its modification azimuthal vertical electrical 
sounding on one of the sites. This type of investigations has given important information for the geo- 
electrical section in depth and the electrical anisotropy of the limestone rock massif at different depths, 
and the predominant directions of the fracture system can be obtained. For the mapping of the electrical 
resistivity of the rocks at a chosen depth the method of dipole electrical profiling was applied, using the 
scheme of middle gradients. It has been shown, that the crossed by the well karst cavity probably 
continue as underground gallery to SW direction, and draining the karst system toward the open on the 
surface and the known underground karst forms at south-west from the studied area. 
Keywords: vertical electrical sounding, dipole profiling, karst 
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B-bBeAeHne 

HacToamnTe qpoyHBaqqa ce q3Bi>pniqxa, bi>b BpMKa c BMHHKHanH npo6neMH no BpeMe Ha coq^qpaqe 3a 
npoyHBaHe Ha qaxojjqiqe 3a BapoBqqq "CKpeBeqqqa 2". 3aaanaTa Ha H3CJieflBaHeTO 6e m. ce npocneflH pa3BHTHeTO Ha 
KapcTOBaTa KyxHHa qpeceneqa ot qpoyHBaTeneq coq^axc Ha flM6oHHHa 19.60 m ot 3eMHaTa noBtpxHOCT h c BepTHKanHH 
pa3Mepn (no coq^aacqq flaqqq) okojio 3 m. 3a nocTnraHe Ha nocTaBeHHTe qenn, crcefl aHajiH3 Ha cbmecTByBamaTa 
reonTOKKa, xqjxporeojiroKKa n KapcTOJiTOKKa HH(j>opManra ce npnnoacnxa pa3JiHHHH reoiJjHSHHHH qpoyHBaqqji 3a 
ycTaqoBsmaqe Ha KapcTOBH KaBepHH, Hepa3KpnBamn ce Ha noBtpxHOCTTa. 

XapaKTcpiii'TiiKa Ha mcie iBaimsi paiion 

PanoH'bT Ha qpoyHBaqe e pa3nojioaceH b MecTHOCTTa "CKpi>Beqqqa" b 3eMJinmeTO Ha c.PyMflqqeBO, Ha okojio 4 km 
3anaj]HO ot cenoTO. To 3aeMa nnaBHa 6njma qacT, Meacay 2 cyxn aepera cnycKaiqn ce ki>m EeneqcKaTa peKa. 

B reoJioacKO OTqomeqqe pasraeacjjaHHa panoH nonajja b kdkhoto 6eapo Ha JlyKOBHTCKaTa CHHKJiHHajia. 06eKT Ha 
6i>fleiq jjoShb ca BapoBnqnTe qa Kaqjn>niKaTa CBHTa ((J)qr.l). T» e qpejiCTaBeqa ot 6eJie3qnKaBH j\o Sejin MacnBqq hjih 
fle6eJioqjiacTOBH opraqoreqqq BapoBnqq c TBT>pjje pa3qopojjqq 6qoreqqq BKJnoHeqqa (6pno30H, 6paxqoqojjH, aMoqqTH q 
T.q.). B CTpoeaca q ca oxaeneqq qaKOJiKO qpexoayianiq e^qq b jxpyr xopq3oqTa oxaony-qarope, KaKTO cneflBa: 




n,^ 



J- 



4^- 



0uz. 1. FeJioDKKa Kapma: 1..- ajiyeuamu omjioatcema - nficbuu, uciKbiiu, zjiuhu; 2. -najieozeucKu Mepzenu, 
wicwhuuu, cuieepojiumu, zjiuhu ; 3. - zopno-MaacmpuxmcKu eapoeuuu ; 4. - doimoKpednu nHCbiHuuu, 
Mepzenu, aneepojiumu ; 5. - a) pexu, 6) u3eopu: 6.- shpmonu u eano3u; 7. - nacejienu juecma; 8. - u3cnedeaH 
pauoH 

I-Bq xopq3oqT - qpe^cTaBeq ot ae6eJioqnacTOBq MqKpo3i>p-qecTq BapoBqqq c qqTpaKJiac-Tq q 6qo;jeTpqTyc. ,H,e6eJiqqa-Ta 
qa Ta3q qaHKa ot BapoBqq e b rpaqqqqTe okojio 10 - 15 m. 

Il-pq xopq3oqT - qpefleraBeq e ot qjrtTqq, MacqBqq KpeMaBq MqKpo3i>pqecTq BapoBqqq c jjocTa ao6pe q3pa3eqq 
CTqjionqTOBq qoBi>pxqqqq q ;xpe6eqq cqopajrqqqq jjeqjxpqTq {j\o 2-3 mm). ,H,e6eJiqqaTa qa Ta3q qaHKa b pa3JiqHqq 
pa3KpqTq» qa perqoqa ce KOJie6ae ot 40 no 50 - 60 m. q qoBene, c qaq-3qaHqTejiqa ae6ejiqqa ca b pafioqa qa JlyKOBqT. 
III-Tq xopq3oqT - TOBa e qaii-ropqqflT xopq3oqT qa KaiurbniKaTa CBqTa, qpe^CTaBeq ot 6eJiq MqKpo3i>pqecTq 
ae6eJioqjiacTOBq BapoBqqq, o6pa3yBaqq qpq ycnoBqa qa Mqoro cqoKoqqa ce^qMeqTaqqfl. HanqqqeTO qa aeTpqTycqa Maca 
q opraqq3MOBq ocTaqKq qpexoac^a, 6e3 m. ce qapyniaBa qsmocTqqa o6nqK qa BapoBqKa. ,H,e6eJiqqaTa qa T03q xopq3oqT e 
okojio 15 m. 

B 6nq30CT jxo qo-3qaHqMq qyKqaTqqqq 3oqq q pa3JioMq BapoBqqqTe ce OKapcTsmaT cpaBqqTejrao necqo. Paqoqi>T 
qa c.KapnyKOBO e q3BecTeq c Mqoro6poqqqTe qoBi>pxqocTqq qeraTqBqq KapcTOBq (J)opMq q qenjepq okojio qero. Bano3q q 
Bi>pToqq ca ycTaqoBeqq b aepeTO iomio ot qpoyHBaqoTO qaxojjqnje. B sixwa ot tax ce jjocTqra j\o qofl3eMeq BOJjeq qoTOK 
q3Jiq3ani ot qeiqepa q qpocjieflsreaiq ce qarope qo TeneqqeTO b apyrq qeiqepq, qqqTO Bxo^OBe ca qo-qarope (qa 3aqaa) ot 
qero. Bo^aTa ce cqycKa b qpoqacT c fli>ji6o t iqqa okojio 10 m q BepoaTqo ce qacoHBa ki>m q3BopqTe b c.PyMflqqeBO. 

MeTOAMKa w o6eM Ha npoBewAaHkiTe M3cneABaHmi 

PeniaBaqeTO qa qojjoSqa 3ajjaHa Moace m. ce q3Bi>pniq c KOM6qqaqqa ot ejieKTpqnecKq MeTo^q, ^0Ka3ajiq CBoqTe 
qpe^qMCTBa qpea flpyraTe MeTo^q b KapcTOBq pafioqq (ITqiqajioB, 1976). H3qoJi3Baqa e cqMeTpqqqaTa cxeMa AMNB 3a 
qpoBeac^aqe qa q3CJie^BaqqaTa qo MeToa BEC. HqTepqpeTaqqa qa pe3yjrraTqTe e q3Bi>pnieqo c KOMqioTtpqa qporpaMa 
IPO WIN, pa3pa6oTeqa ot B.IIIeBqqq c q3qoji3Baqe qa qaq-ci.BpeMeqqqTe qpqqqqqq qa qqTepqpeTaqqa (XMeneBCKoq, 
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LUeBHHH, 1992). H3CJieflBaHeT0 c BEC e HanpaBeHO b Herapn tohkh Ha qjionrra ((J)Hr.2): BEC 1 - Ha 3.8 m h3tohho ot 
ChIO c qen m ce onpe^eJiH BJiqsqqeTO Ha KaperoBaTa KyxHHa pa3KpHTa ot coq^aaca Btpxy eJieKTpqqecKOTO 
CMpoTHBJieHHe; BEC 2 - b ceBepoq3Toqqqfl Kpaq Ha H3CJieflBaHaTa nnom, 3a j\a ce qoTB-bp^q qjiorqqaTa H3MeHHHBOCT Ha 
eneRTpHHecKOTO CMpoTHBJieHHe Ha BapoBHHHTe, perqcTpqpaqa ot ^HnoJiHOTO qpo<j>qjiqpaqe; BEC 3 (A3HMyTajieH) - Ha 
ycTHeTO Ha qpoyHBaTeneq coq^aac (ch.10) 3a j\& ce onpe^eJiaT MaKCHMajiHO tohho eJieierpqqecKqTe xapaierepqcTqicq Ha 
pa3pe3a qpq H3BecTHH ^mSohhhh (qapaMeTpqqeq BEC) h m ce onpe^eJiaT aHH30TponHHTe xapaKTepncTHKH Ha MacHBa; 
BEC 4 - Ha ceBepo3anaa ot H3CJie^BaHaTa nnom 3a na ce onpe^eJiaT xapaKTepncTHKHTe Ha BapoBHHHTe, kohto He ca 
3aceraaTH ot KapcTOBHa qpoqec. 

Pa3HOBH^HOCT Ha MeTOfl BEC e H3CJie^BaHeTO no a3HMyTanHa cxeMa b e^qa TOHKa (HanpHMep 4 6p. BEC c a3HMy™ 
Ha cxeiviaTa npe3 45°). C T03H THn H3MepBaHHa ce qanyqaBa Baxcqa qqcjjopMaqqa 3a eJieKTpqqecKaTa aqq30Tpoqq« Ha 
CKanHHa MacHB Ha pa3JiHHHH fli.ji6oHHHH h ce onpeaeJisT npeo6jia^aBamHTe qaqpaBJieqqa Ha nyKHaTHHHaTa CHCTeivia. 
HqTepqpeTaqqjrra ce npaBH othobo KaTO 3a o6hkhob6ho BepTHKanHO ejieKTpqqecKO coq^qpaqe, ho c nporpaMaTa ELLIPSE 
ce nonyHaBa aonMHHTeJiHa qqcjjopMaqqa 3a aqq30TpoqqqTe xapaKTepqcTHKH qa CKajiHTe. 



4690560 - 

4690550 - 

4690540 - 

4690530 - 

4690520 - 



0uz. 2 Pa3noJiooiceHue ua zeo<pu3UHHume momai no ruiouf 
"CiqrbeeHuija -2". B cxejuama ne nonada mom«x BEC 4, 
Hajuupaufa ce C3 om npedcmaeenama nnom 

3a qjiorqqo KapTqpaqe qa oqpeaeneqa ;n>Ji6oHHqa H a eJieKTpqqecKOTO cbqpoTHBJieqqe qa CKanqTe e qpqjioaceqo 
flqqojmo qpo<J)qjiqpaqe qo cxeiviaTa qa cpe^qqqqTe rpa^qeqTq. ITpq qero 3axpaqBarqqTe TOKOBq ejieicrpoflq A q B ca 
qocToaqqo 4>qiccqpaqq, floicaTo q3MepqTeJiqqTe enein-poflq M q N ce MecTjrr qo qjionrra. PasqonoaceqqTe qa 
reo<j>q3qqqqTe TOHKq e jxajxeRw qa cjiqr. 2. 

Aqajiq3i.T qa ^aqqqTe 3a q3CJie^BaqaTa qnorq 6e H3BT>pnieq c q3qoJi3BaqeTO qa BMMTOKqocTqTe qa 
reocTaracTqHecKqTe qporpaMq 3a qepcoqaneq KOMqioT'bp GEO-EAS qa AMepqicaqcicaTa cjry>K6a 3a 3anqrra qa OKOJiqaTa 
cpe^a (Englund, Sparks, 1991) q co<j>Tyepa SURFER 7.0. 

Pe3yJITaTH OT reO(J)H3HMHHTe H3CJie,HBaHHH 

BepTHKanHO eneKTpwHecKO coHAMpaHe 

TtH KaTO TOHKa 1 Ha H3MepBaHe no MeTO^ BEC ce Haivrapa Ha okojio 4 m ceBepHO ot coH^a>Ka 
ycTaHOBHJi KaBepHaTa, to m.pBOHaHajTHO npn HHTepnpeTan,HJTTa ce HajKtfKHxa cnoeBeTe h ^e6enHHHTe hm TaKa, 
KaKTO ca npeceneHH ot coH,na>Ka. Cneji TOBa ce ocBo6ozmxa bchhkh napaMeTpn, KoeTO no3BOJiH Ha nporpaMaTa 
jxa. H36epe onTHManeH Mo^en. nojiyHeHHjrr pe3yjrraT e c tohhoct 5.8%. 
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0ua. 3. HnmepripemaijUH ua Kpueama ua BEC 1 

B ropqaTa qacT qa 

pa3pe3a (fio khm 11 m) ce peracTpqpaT eneKTpqqecKq cbqpoTqBJieqqa (qa^ 1 000 Ohm.m), KoqTO ca qpqcbrqq qa 
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bhcokoomhh BapoBqqq (4>qr.3). Cne^Ba 30Ha, BepoaTHO chjiho HanyKaHa, c qpoMeqjniBO ebJJtpacaqqe Ha rnqqecT 
3anMHHTeJi, kosto e c no-HHCKH ctohhocth Ha eJieKTpqqecKOTO CMpoTqBJieqqe. Ako nofl Ta3H TOHKa Ha BEC Hina 
KaBepHa, to t» ce HaMHpa Ha jri,ji6o t iqqa qajj 22 m h e c BHCOHHHa okojio 7 m. Cne^BaT BapoBqqq c eneKTpqqecKO 
CMpoTHBJieHHe okojio 500-600 Ohm.m. Ha H3MepeHaTa KpHBa ot BEC ce BHayia ejjHH aceq MaKCHMyM qpq AB/2=25 m. 
Toft e BepoaTHOTO OTpaaceqqe Ha KaBepHaTa. ITo Ta3H qpqqqqa 6e penieHO q3MepBaqqflTa no MeTo^a Ha jjhhojihoto 
npo(J)HJiHpaHe no cxeMaTa Ha cpeflHHHHTe rpajjneHTn m ce H3m,jiHH c pa3CToaHne Meacjry 3axpaHBamnTe eneierpoflH A n B 
paBHO Ha 50 m. 
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0m. 4. HumepripemaijUH na xpueama na BEC 2 



ripn HHTepnpeTaqnaTa Ha BEC2 He e noJi3BaHa anpnopHa qq(j>poMaqqfl (<J)nr.4). ToBa H3MepBaHe e HanpaBeHO cnea KaTO 
npn jjnnonHOTO qpo<j>qjiqpaqe no MeTOJja Ha cpeaHHHHTe rpajjneHTH ce qonyqqxa 3HaHHTeJiHO no-BncoKH ctohhoch Ha 
eJieKTpnHecKOTO cbnpoTHBJieHne, otkojikoto b ioro3aqaji;qaTa qacT Ha qjioiqTa. KpnBara noKa3Ba KaTO qsmo bhcokoomch 
reoeneKTpHHeH pa3pe3. Pe3yjiTaTi,T e c BncoKa tohhoct (1.76%). J\o klm 11 m ot 3eMHaTa noBipxHOCT nivia cjioh ot 
BapoBnnn c bhcoko eJieKTpHHecKO CMpoTHBneHHe, (1000 no 2000 Ohm.m). HflMa ocHOBaHHe m. ce qpemonara qajiqqqe 
Ha nnHTKH KapcTOBH KaBepHH. GneflBaT b jTBJi6o t iqqa BapoBqqq c eneKTpHHecKO CMpoTHBJieHHe ot okojio 400-500 Ohm.m, 
KoeTO OTroBapa Ha ejieKTpqqecKOTO CMpoTHBJieHHe Ha BapoBqqqTe H3MepeHO b jxpyrme tohkh Ha BEC. 

HHTepnpeTHpaHa e ocpe^qeqaTa KpHBa ot HeTHpHTe a3HMyTajiHH BEC3 cbBnajjanj c MecToqonTOKeqqeTO Ha 
nopyHBaTejiBHa coH^aac C10 (<J)Hr.5). Pe3yjrraTHTe ot H3CJiej]BaHeTO Ha eneRTpq^ecKaTa aqq30Tpoqqa ca jx&jxsyoi no-flony. B 
CJiyqaa TOBa H3MepBaHe Moace m. ce pa3rjieayia KaTO qapaMeTpqqeq BEC. Tm KaTO ae6ejiHHHTe Ha OTjjeJiHHTe nnacTOBe, 
npeceneHH ot qpoyHBaTenqqa coHjjaac ca H3BecTHH, to Te ca 
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0m. 5. MumepttpemaifUM na Kpueama na BEC 3 



4>HKCHpaHH KaTO 3a;ji>.rDKHTejieH napaMerbp h anpoKCHMaqHsna e qaqpaBeqa caMO c BMMroKqqTe Bapqaqqq Ha 
eJieKTpHHecKOTO CMpoTHBJieHHe Ha nnacTOBeTe h Ha BqconqqaTa Ha nocJiejjHaTa KaBepHa, b koato e cnpaH coHflaaca. ITo 
T03H Ha^HH e noJiyneHa qq(j>opMaqqfl 3a eneKTpqqecKOTO ci>qpoTHBJieqHe 3a BapoBHKa qaa KaBepqaTa. To Bapqpa ot okojio 
500 jxo a&jx 1 1 000 Ohm.m (oHeBHjjqo qepeajiqo BHCOKa CTomiocT!). KaBepqaTa qoKa3Ba bhcoko eneKTpqqecKO 
ci>qpoTqBJieqqe (5 000 Ohm.m). ITo qpqqqqq to Tpa6Ba aa e 6e3Kpaqqo tojismo, qo MeTOJi; BEC e o6eMeq mstojx, T.e. 
CToqqocTra qa qpqBqjjqoTO eneKTpqqecKO ci>qpoTqBJieqqe cbJTtpaca qq(J)opMaqqa 3a qenqa reoJioacKq pa3pe3 new ^ajjeqaTa 
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jjbJi6o t iqqa, 3a koato to e onpefleneHO. TpeniKaTa Ha aqpoKcqMaqqsrra e 4.83%, KoeTO 03HanaBa, He cxojjqMoerra Ha 
TeopeTHHHaTa h qpaKTqqecKara KpHBH e ;ro6po. CaMara KaBepHa Tpyjjqo ce Bqayia Ha KpHBaTa. C Hea Moace m. ce CBtpace 
caMO Hafi-BHCOKaTa H3MepeHa ctohhoct Ha npHBH^HOTO eJieKTpqnecKO CbqpoTqBJieqqe qpq AB/2 = 25 m. 

BeposTHaTa BHCOHHHa Ha KaBepHaTa, b koato e cnpan coqjjaaciT e okojio 6 m, cnea KoeTO cneasaT BapoBqqq c 
eJieKTpHHecKO CMipOTHBJiemie 600 Ohm.m. IIoflo6qa CTOHHOCT 3a BapOBHHHTe B fltJlSoHHHa Ce nOJiyHH H 

Ha cueflBamoTO BEC 4 (c|)Hr 6). 
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0uz. 6. HHmepnpemav,un na Kpueama hci BEC 4 

AnpoKCHMaHHjrra e c ;jo6po KanecrBO, c rpeniKa ot 2.55% Meayiy TeopeTqqqaTa KpHBa h peanHO H3MepeHaTa. ,H,e6eJiqqaTa 
Ha noHBeHHfl cjioh h H3BeTpHTeJiHaTa 30Ha Ha BapoBHHHTe no^ Hero ca c o6ma ae6enHHa okojio 2 m. Oleosa BapoBHK 6e3 
HH^HKaqHH 3a OKapcTsmaHe c eJieKTpqqecKO CMpoTHBJieHHe okojio 600 Ohm.m. 
OcHOBHHTe H3BOJJH, kohto MoraT m. ce HanpaBaT cnea qqTepqpeTaqqsrra qa BEC ca: 

1 . B pa3pe3a qa q3CJiej]BaqaTa qjioiq ca qpeflCTaBeqq JjBa Tqqa BapoBqqq qo ejieKTpqtiecKq xapaKrepqcTqKq 
qo-6jiq3KO jxo qoBi>pxqocTTa q oco6eqo b ceBepoqsTOHqaTa HacT qa q3CJie^BaqaTa qjioni ce qaMqpaT BapoBqqq c 
OTqocqTenqo BqcoKO eJieKTpqnecKO cbqpoTqBJieqqe, KoeTO e qaa 1000 Ohm.m. Te3q BapoBqqq 6qxa Moraq jya. ce 
qfleqT(j>qqqpaT c III xopq3oqT qa KaiurbinKara CBqTa; 

qoa Te3q BapoBqqq, qa fli,ji6o t iqqa Meacjry 11-15 m ce qaivrapa ropqqnieTO qa BapoBqqq c qo-qqcKq eJieKTpqnecKq 
cbqpoTqBJieqqa, Bapqpaiqq Meacjxy 400-600 Ohm.m. Te3q BapoBqqq 6qxa Moraq m. ce qjjeqT(j>qqqpaT c II xopq3oqT 
qa KaqjitniKaTa CBqTa; 

2. KapcTOBq (J)opMq Hina pa3BqTq caMO bi>b BapoBqqqTe c qo-qqcKO eJieKTpqnecKO CbqpoTqBJieqqe. HsMa flaqqq 3a 
qajiqqqeTO qa TaKqBa Kyxqqq b qoKpqBaiqqTe BapoBqqq c BqcoKO ejieKTpqnecKO CbqpoTqBJieqqe. 

3. EjieKTpqnecKOTO CbqpoTqBJieqqe qa KapcTOBqTe Kyxqqq e BqcoKO (qpaKTqnecKq Tp»6Ba aa KJioqq ki>m 6e3Kpaqqocr) q 
qo KpqBqTe BEC q3Jiq3a ot qopfljrbKa qa okojio 4000 - 5000 Ohm.m. 

4. H3BecTqaTa KapcTOBa Kyxqqa, qpeMqqaTa ot qpoyHBaTenqqa coq^aac, ce OTpa35ffia KaTO jioKaneq MaKcqMyM qa 
KpqBqTe qa BEC1 q qa BEC3 qpq pa3CTO«qqe Meacjry 3axpaqBaniqTe ejieKTpojiq A q B paBqo qa 50 m (AB/2=25 m). 

A3HMVTajIHO BepTHKajIHO eJieKTPHHeCKO con iiipiine 

A3qMyTanqqTe q3MepBaqqa ce q3Bi>pniqxa j\o ycTqeTO qa qpoyHBarenqqa coq^aac (BEC 3). Eaxa q3Bi>pnieqq 4 
6p. BEC c a3qMyTq qa q3MepqTenqaTa HeTqpqeJieKTpoaqa cxeMa , 45 , 90 h 135 . TaKa, 3a bcako pa3CTO«qqe Meacjry 
q3MepBaTenqqTe ejieKTpoaq A q B (T.e. 3a BcaKa jTbJi6oHqqa qa eJieKTpqnecKOTo coq^qpaqe) ce qojiyqqxa cne^qqTe 
qapaMeTpq qpq o6pa6oTKaTa qa aaqqqTe c qporpaMaTa ELLIPSE (Ta6nqqa 1, (J)qr.7): 

Ta6nuu,a 1. Pe3yjimamu om mcjiedGcmemo na ejieKmpmecKama anu3omponun na sapoeuu,ume 
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KaTO ce h3kjiiohh noBi>pxHOCTHH5rr cjioh no okojio 2 m, Moace jx& ce TBip^H, He HMa flBe reHepajmn HanpaBJieHHfl Ha 
aHH30TponH5L IripBOTO, c a3HMyT Ha ronaMaTa oc Ha eJieKTpoaHH30TponH« N 150-170 , e CBi>p3aHO c BapoBHHHTe no 
jri,ji6oHHHa okojio 10-13 m, T.e. c no-BHCOKOOMHHTe BapoBHiiH ot ropHaTa nacr Ha pa3pe3a. Btopoto HanpaBJieHHe Ha 
raraMara oc Ha eJieKTpoaHH30TponH« N 22-27 e xapaierepHO 3a jjm6o i ihhh nan 13 m ot noBtpxHOCTTa. ToBa HanpaBJieHHe 
TpaSBa jx& ce CBtpace c raaBHOTO HanpaBJieHHe Ha nyKHaTHHHHTe CHCTeMH b jjojiyjieacaiHHTe h OKapcTeHH b no-rojiaivia 
CTeneH BapoBHHH. Ha 4>Hr. 9 ca npejjcTaBeHH rpa<j>HKHTe Ha bchhkh H3HHCJieHH napaMeTpH ot a3HMyTajiHOTO BEC. Ot tsx 
flCHO ce BHac^a, ne b 30HaTa Ha KaBepHaTa (AB/2=25 m) ce perHCTpnpa «cho H3pa3eH MaKCHMyM Ha Koe<j>HHHeHTa Ha 
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eJieKTpoaHH30TponiM h cbOTBeTHO MaKCHMyM Ha eKcqeHTpHDHTeTa Ha ennncaTa. 

ITpn npoBeaeHHTe npoyHBaHHa Ha jtbji6ohhhh okojio 10 m h 25 m ce peracTpnpaT HaH-H3pa3HTeJiHH HHBa Ha CMaHa 
Ha eJieKTpHHecKHTe xapaierepHCTHKH Ha CKajiHTe. 3a no-MajiKaTa jxbnGomma (AB/2 = 10 m) TOBa BepoaTHO ce jtwdkh Ha 
jihtojitokkh npexoji, flOKaTO 3a no-ronaMaTa jxBJi6oHHHa (AB/2 = 25 m) HaH-o6ocHOBaHOTO o6acHeHHe e HajiHHHe Ha 
KapcTOBH KyxHHH c HanpaBJieHHe CH-K)3. 
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0uz. 7. rpacpmnu xapciKmepucmuKu na ejieumpimecKama amaomponuH na eapoeuifume, npeMimamu om 

condaoK ChIO. 
flkinoriHO npoct)nnnpaHe no cxeMaTa Ha cpeflMHHMTe rpaflkieHTM 

ITo MeTo^a Ha jjhhojihoto npo4>HJiHpaHe no cxeMaTa Ha cpe^HHHHTe rpa^neHTH 6axa H3MepeHH npHBH^HHTe 
eneKTpHHecKH CMpoTHBJieHHa, npn 50 m pa3CToaHHe Mexcjxy 3axpaHBamHTe tokobh eJieicrpoflH AhB,b o6iho 65 tohkh ot 
njioiirra. 



CmamucmuiecKU anaiim 

Ha 4>hi\ 8 h 4>Hr. 9 ca npe^CTaBeHH ocHOBHHTe CTaracTHHecKH xapaierepHCTHKH Ha npHBHjjHOTO eneierpHHecKO 
crapoTHBJieHHe Ha H3CJieflBaHaTa nnom. Ot Te3H 4>Hrypn Moace acHO m ce onpe^eJiH, He HMa /TBa MaKCHMyMa b 
pa3npe^eJieHHeT0 Ha CTOHHOCTHTe Ha npHBH^HOTO eneierpHHecKO CMpoTHBJieHHe h Te ca okojio 800 h 1200 Ohm.m. ToBa 
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6h Morao na ce CBtpace c HajiHHHeio Ha BapoBHqn ot II h III xopiooHT Ha KafiirbniKaTa CBHTa. B ceBpHara nacT Ha 
H3cneflBaHaTa nnom npeo6naflaBa BJiraHHeTo Ha BapoBHqqre ot III xoprooHT Ha KaiurbniKaTa CBirra. 
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0m. 8. XucmospciMci na cmounocmume na 
npueudnomo eneKmpunecKo chnpomuejieHue 
no U3cnedeanama nnom. 



0ua. 9. BepoHmHocmna xpuea na 
pa3npedejienuemo na cmounocmume na 
npueudnomo eneKmpunecKo chnpomuenenue 
no u3CJiedeanama nnouj. 



BepoflTHOCTHaTa KpHBa He roBopn 3a HopMajiHO pa3npefleneHHe Ha ^aHHHTe, a TOBa ce BHxyia h Ha caMaTa 
XHCTorpaMa. QraTHCTHHecKHTe xapaKTepncTHKH noKa3BaT, He 50% ot aaHHHTe ca b TecHHa HHTepBan ot 590 no 922 
Ohm.m, flOKaro ocTaHajiHTe 50 % ce pa3npefleJiaT b 3HaHHTejiHO no-ninpoK HHTepBan ot 922 no 1708 Ohm.m. 3HaHHMa 
KopenanHfl Ha jjaHHHTe HMa no HanpaBJieHHe C-K) (nan 0.7), TaicaBa H»Ma no HanpaBJieHHe H-3, KoeTO e mpBa HHflHKaqHfl, 
ne BapnorpaMHHflT aHanH3 HaMa na e KopeKTeH, aKO ce H3noJi3Ba H30TponeH MOflen ((J)Hr. 10). EneKTpHHecKHTe 
CMpoTHBneHHa reHepajmo HapacTBaT ot lor kt>m ceBep. Ctohhocthtb, o6ane, okojio 800 Ohm.m bh^hmo He ce noflHHHjmaT 
Ha Ta3H 3aBHCHMOCT. H3o6iqo Ta3H ctohhoct Ha npHBH^HOTO eneierpHHecKO CMpoTHBJieHHe e KaTO rpaHHHHa, pa3fleji»iqa 

aaHHHTe Ha rbs - c no-BHCOKH H c no-HHCKH ctohhOCTH Ha npHBHflHOTO eJieKTpHHeCKO CtnpOTHBJieHHe. 

BapuozpoMeu anaiim 

BapHorpaMHHflT aHanH3 ce H3BT>pniH no CTaH^apTHa MeTO^HKa (KpaneBCKH, Th6c, 1995), Karo Ha 



Scatter Plot 
froM data file puM.dat 







Regress ion Resu Its : 
tt Pairs : 65 
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0U2. 10 Kopejiau,UH na usMepenume cmounocmu na npueudnomo 
ejietcmpmecKo chnpomuenenue no nanpaenenue C-K). 

bchhkh eTann ce OTHHTame aHH30TponHOCTra Ha aaHHHTe, nonyHeHa ot H3MepBaHH5rra no MeTOfl BEC h ot CTaTHCTHHecKHa 
aHanH3. ritpBOHaHajiHO 6axa H3HHCJieHH BapnorpaMHTe 3a jjaHHHTe b 4 HanpaBJieHHs: , 45 , 90 h 135 npn CTpaHHHeH 
TonepaHC ot 22.5 . IIpaKTHHecKHTe BapnorpaMH ce anpoKCHMHpaxa c TeoperaHHH BapnorpaMH 3a na ce onpeaeJin b 
pa3JiHHHHTe HanpaBJieHHa no KaKBO pa3CTO«HHe HMa Kopenaqira Mexcjry H3MepeHHTe ctohhocth. OKa3a ce, He bchhkh 
BapnorpaMH ce anpoKCHMHpaT no6pe cbc c<j>epHHeH BapHorpaMeH Moaen, ho noKa3Bar pa3JiHHeH oSxBaT Ha KopeJiaqna, T.e. 

mpBHHHHTe flaHHH CbflTipacaT HH(J)OpMaqHa 3a aHH30TponHH CBOHCTBa Ha npHBH^HOTO eJieKTpHHeCKO CMpoTHBJieHHe. 

PajrnycHTe Ha Kopejiaqna Ha jjaHHHTe ce o6pa6oTHxa c nporpaMaTa ELLIPSE h ce nonyHH ejinncara Ha reoMeTpHHHaTa 
aHH30TponHa Ha npHBHjjHOTO eJieKTpHHeCKO CMpoTHBJieHHe no njioiqTa ((j>Hr. 1 1). Ot Hea ce BHac^a, ne aaHHHTe ca no- 
chjiho KopennpaHH no HanpaBJieHHe CH-K)3 (N 45 ), otkojikoto no HanpaBJieHHe C3-IOH. J\auuwie ce KopennpaT no 30 m 
no mpBOTO HanpaBJieHHe h caMO no 9 m no btopoto. To3H pe3yjrraT e MHoro 6jih3i>k no nonyHeHHa ot a3HMyTajiH0T0 BEC 
3a HanpaBJieHHeTO Ha raaBHaTa oc Ha eneierpHHecKa aHH30TponH« Ha BapoBHqHTe b jTBJi6oHHHa (a3HMyT okojio N 25 ). 
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OBJECT : KLimiancew 
LABEL Data Finis. 




0ue. 11 Enunca Ha zeoMempunnama aHusompomm Ha cmoiiHocmume 
Ha npueudHomo eJietanpimecKo chnpomiuuieHue npu AB/2=25 m. 



To3H pe3yjrraT e ocHOBamie j\a ce nocTpoH amooTponeH BapnorpaMeH Mo^en. Mozieni.T ce ct.ctoh ot 
^Be BapHorpaMH - b HanpaBJieHHa 45° h 135°, ho T03H m>T c trnoB TonepaHC ot 45°. CrtiiKaTa Ha ocpe^HHBaHe 
e 5 m, T.e. OTroBapa Ha CTtnicaTa Ha H3MepBaHJWTa no npo(j)HJiHTe. IIo T03H HaHHH bchhkh ^aHHH ynacTBaT b 
H3HHCJiaBaHeTO Ha npaKTHHecKHTe BapnorpaMH. CneziBaiHaT eTan e anpoKCHMauHfl Ha BapnorpaMHTe c 
TeopeTHHHH KpHBH. Pe3yjiTaTHTe ot anpoKCHMaunaTa h cbOTBeTHHTe MOZienH ca noKa3aHH Ha cjjnr. 12, a h 6. 







Variogran for R 






160000. 




Parameters 
File irum.pcf 








* 


Pairs : 649 


<& 

t 
* 


120000. 
80000. 




Direct.: 45.000 
Tol. : 22.500 
MaxBand : n/a 

R Linits 






40000. 


S it 


nininun: 590.000 
Maxinun: 1708.000 




0. 






Mean : 966.877 
Uar. : 63552. 


10. 20. 30. 40. 5( 






Distance 









Variogran for R 








90000. 




P a r a n 
File :rum 


e t e r s 
pcf 






75000. 


J 


Pairs : 
Direct. : 


385 
135.000 




60000. 




Tol. : 


22.5G0 


u 






MaxBand : 


n/a 




t 


45090. 


it: 






3 


30000. 




R Linits 










it 


Mhiinun : 


590.000 




15000. 




Max i nun: 
Mean 


1708.000 
966.877 




0. 

B 










10. 20. 38. 4( 


. 








Distance 







BapHorpaMeH Mojen : ctJiepHHeH y = 75000 sph (30) BapHorpaMeH Mojen : ctJiepHHeH y = 30000 sph (9) 



A3HMyT: 45 



A3HMyr: 135 



0uz. 12 BapuozpcmeH Moden na cmoiiHocmume na U3Mepetiomo npueudno eneKmpunecKo 
cbnpomuejieHtie 3a uscjiedeanama niiouf. 




0ii2. 13 OijeHKa na Kcmecmeomo na eapuozpauHUH Modeji npes npoifedypama "Kp-bcniocaua 
oi^eHKa 
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MoxieJTLT noKa3Ba h 30Hajraa aHH30TponHH, T.e. H3MeHHHBOCTTa Ha aaHHHTe (hhboto Ha BapnauHHTe klm 
kohto TeopeTHHHaTa BapnorpaMa CTaBa xopH30HTajraa) ca no-roJieMH b HanpaBneHHe CH-H33 otkojikoto no 
HanpaBneHHe C3-IOH. 

KpafirHHr npoqe^ypa q KapTH Ha npHBH^HOTO eneKTpqqecKO CMpoTHBJieHHe H3HHCJieHH»T BapqorpaMeq MOflen ce 
H3noji3Ba 3a qocTposreaqe Ha KapTH b h30jihhhh, KaTO HHTepnojiaqnaTa ce q3BT>pqni c Kpaiirqqr qpoqe^ypa - b tohkh ot 
BMJiHTe Ha npaBHJiHa reoMeTpqqqa MpeiKa no H3CJie^BaHaTa nnom ce reHepnpaT qaq-BeposrrqqTe ctohhocth Ha 
npHBH^HOTO eneKTpHHecKO CMpoTHBJieHHe. ripn T03H qpoqec (q3BT,pnieq b cjiynaa c nporpaMa SURFER 7.0) He ce 
H3noJi3BaT H3MepeHH ctohhocth H3BM ejiHncaTa Ha Kopenaqqa Ha ^aqqqTe. ToBa rapaHTHpa HeH3KpHBeHH oqeqKH 3a 
CTOHHOCTHTe, reHepHpaHH b HOBaTa Mpeaca. ITpeflBapHTeJiHO MOfleJTLT e npoBepeH c TaKa qapeneqaTa "KptcTocaqa oqeqica". 
Bt>b BcaKa TOHKa c peanqo H3MepeHa ctohhoct ce reHepnpa HOBa ctohhoct ot MOflena c H3noJi3BaHe Ha tohkhtc, nonaaamn 
b ennncaTa Ha Kopenaqqa. Cneasa cpaBHeHHe Meacay H3MepeHHTe h oqeqeqHTe ctohhocth. Ha (j>Hr. 13 e noKa3aH 
pe3yjiTaT"bT ot oqeqKaTa qa H36paHH« Moaen. Jlwmne ot H3MepeHHTe h oqeqeqHTe ctohhocth ^ocTa ao6pe ce rpynnpaT 
okojio jiHHHSTa c HaKJioH 45 , KoeTO e HH^HKaqqa 3a ^oSpoTO KanecTBO qa MOflena. 

Ha (j>qr. 14 e qoKa3aqa KapTaTa qa qpqBq^qoTO eJieKTpqqecico ci.qpoTqBJieqqe qa q3CJieflBaqaTa qjionj, qonyqeqa bt>3 
ocqoBa qa oqqcaqqTe qo-rope qpoqeaypq. Be^qara ce Bqayia, qe b ceBepqaTa qacT qa qnoqjTa eneKipHHeCKHTe 

CbnpOTHBHeHHa Ca 3HaHHTeJIHO nO-BHCOKH, OTKOJIKOTO B KOKHaTa. 

He MO>Ke aa ce onaKBaT 3HaHHMH KapcTOBH KyxHHH b ceBepHaTa nacT, 3amoTO pa3noJio>KeHHTe ceBepHO ot 
H3CneziBaHaTa nnom coH/Ta>KH He npecnnaT OKapcTeHH 30hh. BncoKHTe eJieKrpHHecKH CBnpoTHBneHHH MoraT aa 
ce /rtiDKaT Ha HajmHHeTO no-6nH30 no noBtpxHocrra h c no-roJMMa iie6eJiHHa Ha bhcokoomhh BapoBHUH. KaTO 
naiio, thxhoto npHctCTBHe Ha njionrra Boajinpa H3flBaTa Ha KapcTOBHTe KyxHHH, kohto b eneKTpHHecKOTO none 
ce npoHBHBaT etc cxo/jhh xapaKTepncTHKH. 

CoHna>K ChIO nonana b 30Ha c eneKTpHHecKO cbnpoTHBJieHHe Ha/i 850 Ohm.m. Ako ce npneivie, ne 
BHCOKHTe eneKTpHHecKH CBnpoTHBJieHHJi b ceBepHaTa qacT Ha njiomTa ce jrtjDKaT Ha njiHTK03ajmramH h no- 
bhcokoomhh BapoBHUH, to ocTaHajiHTe aHOMajiHH no njionrra etc ctohhocth Ha,n 850 Ohm.m MoraT ,n,a ce 
npneMaT KaTO etbeKT ot KapcTOBH KyxHHH. E/jhh ot BT,3MO>KHHTe HaHHHH na ce OTKpOJTT nO-HCHO BepOJTTHHTe 
KapcTOBH (bopMH okojio coHna>K ChIO e enHMHHnpaHeTo Ha ceBepoH3TOHHHTe npoibHJiH h nocrpoflBaHe Ha HOBa 
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0ue. 14 Kapmci hci npueudnomo eneKmpimecKo cbnpomumeHue no mcJiedeciHcima njioiq. 



KapTa Ha npHBH/jHOTO eJieKrpHHecKO CBnpoTHBJieHHe 3a K»KHaTa qacr Ha H3Cne^BaHHH yqacrbK. Ha (bnr. 15 e 
npencTaBeHa Ta3H KapTa. 5Icho ce BH>KHa, ne coHzia>K ChIO nonaxja othobo b 30HaTa c eneKTpHHecKH 
CT.npoTHBneHHH Haa 850 Ohm.m. OnepTaHHTe aHOMajiHH Haa Ta3H ctohhoct ca MajiKO no-pa3HHHHH ot Te3H Ha 
(bnr. 16, ho TOBa e ecTecTBeHO npn npoMHHaTa Ha KonHHecTBOTO Ha HH(bopMaHH>rra, KaTO ce npo^BHBa h 
KpaeBHHT e<J)eKT TaM, Ki.^eTO ^aHHHTe ca eKCTpanonnpaHH. BepoaTHO Tpa6Ba aa ce h3khiohh KaTO etbeKT ot 
KapcTOBa KyxHHa Han-CHUHaTa aHOManna b ceBepoH3TOHHaTa nacT, kohto e npoxrtJDKeHHe Ha BHCOKOOMHHTe 
ctohhocth, kohto 6fLxa H3KHK)HeHH (bh>k (bnr. 16). ToBa MO)Ke %a e naneopenetbHa (bopMa, ^awbimeiia b 
nocneziCTBHe c ho-bhcokoomhh BapoBHUH. 
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0uz. 15. /Jemaujina Kcipma na ciHOMajiuume na npueudnomo eJieKinpmecKo c^npomuejienue na wDKHama 
nacm om u3CJiedeaHun pauon. 



M3BOAM 

nonyneHHTe pe3yjrraTH .naBaT ocHOBamie xja ce HanpaBjrr cne^HHTe h3bo;th: 

1. IIpeMHHaTaTa ot coH^a>K ChIO KapcTOBa KyxHHa Bepojrrao ce pa3BHBa KaTO nofl3eMHa rajiepna Ha K)3, 

KaTO TipeHHpa CHCTeMaTa no nOCOKa KBM OTKpHTHTe KapCTOBH nOBT.pXHOCTHH H noz(3eMHH (J)OpMH Ha K)3 

ot H3Cnez(BaHHH ynacrbK. 

2. B K>roH3TOHHaTa nacT Ha njiomra ct>iuo HMa perncTpnpaHH bhcokh eneKTpHHecKH ctnpoTHBJieHHfl, 

BepOJTTHO CBT,p3aHH C OKapCTJffiaHe (H3TOHHO OT ChIO). 

3. BncoKOOMHHTe aHOMajinn Ha ceBep ot ChIO cbiuo 6nxa Moran j\& ce jxhiwiaj Ha OKapcraBaHe b Han- 
ropHaTa nacT Ha pa3pe3a. 

4. TnaBHaTa nocoKa Ha pa3BHTHe Ha KapcTOBHTe KyxHHH MO)Ke aa ce CBT,p>Ke h c ochobhoto HanpaBneHHe Ha 
OTBopeHHTe nyKHaTHHH bt,b BapoBHUHTe. ToBa HanpaBneHHe e oueHeHO no aHH30TponH5rra b 
eneKTpHHecKHTe cBoiicTBa Ha BapoBHUHTe h to e CH-K33. 
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OnPEflEJlflHE HA BEPOflTHOCTTA 3A PA3BMTME HA 

HErATMBHM KAPCTOBM OOPMM HA nOB"bPXHOCTTA B 

yCJlOBMflTA HA nOKPMT KAPCT 

HBafijio HBAHOB 

YACr, KaT. reoTexHHKa - CneneoKny6 „XenHKTHT"- Cotfmx 

DETERMINATION OF THE PROBABILITY FOR DEVELOP 

OF NEGATIVE SUFACE KARST FORMS IN THE 

CONDITIONS OF COVERED KARST 

Ivailo IVANOV 

University of Architecture , construction and geodesy - SC „Helictit" - Sofia 

Pe3K>Me 

Pa3BMTneTO Ha KapcTOBMTe KaBepHM m "raxHaTa noHBa Ha noB"bpxHOCTTa ce noAHMHHBa Ha onpefleneHM 

MexaHM3MM. B yciiOBi/iflTa Ha noKpMT KapcT, KaK"bBTO M3o6nncTBa b Btnrapmi, AOCT"bn"bT ao nemepnTe e 

B"b3MO>KeH caMO aKO Te MMaT Bp"b3Ka c noBtpxHOCTTa npe3 Hanpurviep - noHopn, BtpTonn, Bano3M. 

B hhkom cnynaM Te3M HeraTMBHM cpopMM He ca pe3yriTaT ot HaBnn3aHeTO Ha noB"bpxHOCTHM boam b 

KapcTOBMJi MacMB, a ce noHBHBaT b pe3ynTaT Ha cycpo3MH . C"binecTByBaT peAMLia 3aBMCMMOCTM Me>KAy 

Ae6eriMHaTa Ha noKpuBamna cjiom, noHBeHMTe napawieTpM v\ roneMMHaTa Ha KapcTOBaTa xaBepHa, komto 

no3BonsiBaT npomo3MpaHe Ha HeiiHaTa noHBa Ha noBtpxHOCTTa bi>b bi/ia Ha HeraTMBHa cpoprvia. 

KaTO 14a.no pa3BMTneTO Ha KapcTa y Hac e CB"bp3aHO c TeKTOHCKMTe CTpyKTypn m no-cnemiariHO c 

pa3noMHMTe 30HM m HanyKaHMTe CKann okojio tax. C"bc cpaBHMTermo roruuvia tohhoct CTaTMCTMHecKM 

MO>Ke Aa 6"bAe onpeAeneHa BepoaTHOcrra 3a pa3BMTiieTO Ha KapcTa okojio pa3noMHMTe 30hm, KaTO 

6"bA3T onpeAeneHM rpaHML4MTe, M3B"bH komto noHTM Hfliua nepcneKTMBa 3a noHBa Ha HeraTMBHM KapcTOBM 

CpOpMM. 

KniOHOBM AyMM: KapcT, KapcTBM cpopMM, reoTexHMKa, 

Abstract 

The development of the karst caverns and their appearance on the surface is submitted to certain 
mechanisms. In the conditions of covered karst, which is very common in Bulgaria, the access to the 
caves is possible only if there is a presence of kars appearances on the surface, such as pot-holes, 
whirlpools and hollows. In several cases those negative forms are not the result of penetration of surface 
waters in the karst massive, but they appear after downfall of the arch of the karst cavern and their 
development to the surface. There are several dependencies between the thickness of the covering layer, 
the soil parameters and the size of the karst cavern, which allows the forecast of their appearance on the 
surface in the form of a negative form. As a whole the development of the karst in Bulgaria is connected 
with the tectonic structures and especially with the fault zones and cracked rocks around them. With a 
relatively great accuracy statistically we can determine the probability of the karst development around 
the fault zones when determining the boundaries, outside which there is little perspective for appearance 
of a negative karst forms 
Keywords: karst, karst forms, geotechnics 
1. Ochobhm MexaHM3MM Ha npofiBa Ha KapcTOBMTe KaBepHM Ha noB-bpxHOcrra b yonoBUfrra Ha 

noKpMT KapcT 
1. 1 06mu 3aKOHOMepHOcmu 

npOUeCBT Ha pa3BHTHe Ha #ec|)OpMaHHHTe Ha,H KapCTOBHTe KyXHHH 3aBHCH OT MHO)KeCTBO ecrecrBeHH H 

TexHoreHHH (baicropH. Oco6eHo chjiho e BJiHjfflneTo Ha H3MeHeHHeTo bt,b BpeMeTo (Kaicro ecTecTBeHo Taica h 
H3KycTBeHo) Ha xH,nporeojio)KKHTe ycnoBHJ! b jiajieu paiioH, a Taica ctino h BJiHHHHeTo Ha ecTecTBeHHTe 
npocTpaHCTBeHH B3aHMOOTHOiueHHH MeHyry pa3HHHHHTe reono>KKH (baKTopn. ToBa BKnioHBa npocTpaHCTBeHOTO 
pa3npocrpaHeHHe Ha OKapcraBamHTe ce CKann, MHHepaneH ctCTaB Ha CKajiHTe, TeKTOHCKHTe HapyuieHHa, 
pa3BHTHe h xapaKTep Ha HanyKaHocrra. 

Bi.npeKH HanpaBeHHTe H3Cne^BaHHH Bee ome MexaHH3Mi.T Ha pa3BHTHe Ha KapCTOBHTe fletbopMauHH, 
Bcne/jCTBHe epo3Hjrra h Kopo3Hjrra Ha OKapcTflBamHTe ce CKann h noKpHBauiHTe rn pa3HOBH,HHOCTH He e 

XtOCTaTbHHO H3yHeH. OCHOBHHTe 3aKOHOMepHOCTH Ca H3Be,HeHH 3a KpHTHHeCKHTe CTOHHOCTH Ha HflKOH 

npocTpaHCTBeHH pa3Mepn Ha KapCTOBHTe KyxHHH h ,ne6eJiHHaTa Ha noKpHBamHTe rn nnacTOBe ot .uncnepcHH 
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nOHBH [5], 

rnaBHHHT napaMeTbp, OKa3Bam BJiroiHHe Bi.pxy pa3BHTHeTO Ha ,ne(j)opMaHHHTe e kphthhhhjit .HHaMeTtp 
Ha KapcTOBaTa KyxHHa 2bk, npn kohto HacrbnBa pa3pyuiaBaHe h npona^aHe Ha noKpHBaiHHTe pa3HOBH,HHOCTH. 
3a yMepeHHH KJiHMaT, xapaKTepeH 3a BtJirapna, cpe/jHaTa CKopocT Ha /jeHyziauHJi Ha BapoBHHH, /jojiomhth h 
MpaMopn e ot nacTH ot MHUHMerbpa j\o 3 - 4 mm 3a ro/JHHa. IIpH Ta3H CKopocT pa3BHTHeTO Ha HOBa KyxHHa h 
/jocTHraHeTo h j\o KpHraneH ^naMeTtp 3a e/jHH o6o3pHM nepno/i ot BpeMe e npaKTHnecKH HeBT.3Mo>KHo. T. e. 
HHTepec npe^CTaBJMBaT CT>mecTByBaiHHTe KapcTOBH KyxHHH, hhhto /jHaMeTtp d c e npH6jiH3HTeJiHO paBeH Ha 

KpHTHHHHa ^HaMeTbp 2bk- 

XapaKTeptT Ha /jefJiopMauHHTe ochobho 3aBHCH rnaBHO ot jiKOCTHHTe h .necjjopMauHOHHH CBOHCTBa Ha 
noKpHBauiHTe KapcTa pa3HOBH,HHOCTH. IIpH eKcnepHMeHTanHH MO/ienHH H3Cne^BaHHa e ^OKa3aHO, ne npn 
^ocTaTtHHa moiuhoct Ha noKpHBauiHTe noHBH (npn 2bt < H) o6pyuiBaHeTO nporana c o6pa3yBaHe Ha CBO^OBe 
c napa6onHHHa cJ)opMa. IIpH HanHHHeTO Ha noKpHBam niHHecT nnacT c HeroJMMa moiuhoct, o6pyuiBaHeTO 
CTaBa cne^ o6pa3yBaHeTO Ha HaioioHeHH nyKHaTHHH b onopHHTe Kpanma Ha noHBemw nnacT, Hazi ptGoBHTe 
nacTH Ha KapcTOBaTa KyxHHa (cDhi\ 1). Tpa6Ba ^a ce no/jnepTae, ne KoraTO roBopHM 3a KpHTHneH ^HaMeTtp ce 
HMa npe/jBH/i caMO ^HaMeTtpa Ha pa3KpHTaTa nacT ot KyxHHaTa, a He cpe^HHa /jHaMerbp Ha KapcTOBaTa 
npa3HHHa. 
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Ouzypa 1. Pa38umue na de(popMav,uu e noKpueaufume Kapcma noneu: 
A) npu Hecehp3aHa nonea; B) npu nanunuemo na zmiHecm tuiacm 
1 - nsicbK; 2 — ceod; 3 - oKapcmena CKana; 4 - HamioHena nyKHamuna; 5 - zjiunecma nonea 
MexaHM3~bM Ha flecjjopiviaiJiMiiTe b poxxaBM HeBOflOHacMTemi noMBii 

XapaKTepHO 3a Te3H noHBH e mhoto HHCKaTa ctohhoct hjih noHTH ntnHaTa Jinnca Ha Koxe3HJi. Hpn Tax 
o6pyuiBaHeTo CTaBa "noanoHHo" c o6pa3yBaHe Ha nope/jnua cBo/joBe, BceKH ot kohto e no-CTptMeH ot 
npe^HiHHHa (cDht. 2). CTptMHHHaTa Ha BceKH cbo^ He e CBi>p3aHa c uinpHHaTa Ha KapcTOBaTa npa3HHHa, a c 
HanHHHeTO Ha npe^nuieH cbo^, KoeTo e HapeneHo "etJieKT Ha npe/jHniHHJi cbo/i". EfjjeKTbT ce npojiBJiBa b no- 
ManKa CTeneH c yBenHHaBaHe Ha ,ne6eJiHHaTa Ha noKpHBamaTa pa3HOBH^HOCT. Btpxy onepTaHHJiTa Ha Te3H 
CBO^OBe OKa3Ba BJiHJiHHe h HanHHtT Ha o6pa3yBaHe (pa3uiHpeHHeTo) Ha KapcTOBaTa KyxHHa. Ilpn mhoto 6t>P30 
pa3uiHpaBaHe Ha KyxHHaTa (npona/jaHe Ha CBO^a huh cpyTBaHe Ha roneMH 6noKOBe), o6pa3yBamHTe ce CBO^OBe 
ca 3HaHHTenHO no-CTpi.MHH otkohkoto npn 6aBHO pa3uiHpeHHe Ha KyxHHaTa. 
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Ouzypa 2. Pa36umue na nponadane e HeeodoHacumenu Hece^psanu noieu 

1.2flecpopMau,uu sbs eodoHacumemi Hecei>p3aHu noneu 

HecTO b npHpojiaTa ce cnyHBa b noKpHBauiHTe KapcTa noHBH j\a ca aKyMynnpaHH no^3eMHH bo^h. B 
cnynaa ocBeH rpaBHTauHOHHHTe chuh Bi.3^eHCTBaT h xn^po^HHaMHHHH chjih, TaKa ne pa3pyiueHHeTO e 
(JjHjnpaHHOHHO-rpaBHTaHHOHHO. Ilpn BHe3anHO Bi.3HHKBaHe Ha KapcTOBa npa3HHHa BO^OHacHTeHaTa noHBa, 
oco6eHo nactuHTe MoraT j\s. 3ary6aT cTpyKTypHa akoct h j\& npeMHHaT b nnaBamo ctCTOHHHe. Ilpn TOBa 
noJio>KeHHe nactUHTe MoraT j\a npn^o6HaT cnoco6HOCTTa j\a H3THHaT npe3 nyKHaTHHHTe, KaTO Ha,n KapcTOBaTa 
npa3HHHa ce nonynaBa (JiyHHa c trtJi 6jih3t.k ^o trtJia Ha ecTecTBeHHa otkoc. Ilpn H3MeHeHHeTO Ha bo^hoto 
hhbo CBO^OBeTe ce "pa3T>iraT" hjih "cBHBaT" cnejjBaHKH npH6jiH3HTenHO bo^hoto hhbo, KaTO noHaKora ry6>iT 
napa6onHHHaTa ch (JiopMa, npH6nH>KaBaHKH ce jjo ennncoBH^Ha (c&nr. 3). 
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0uzypa 3. Pa3eumue na Kyxima nad Kapcmoea Kaeepna npu eodoHacumeHU necwmieu noneu 

1 - necmjiueu noneu; 2 - zjiuna c nacmuuno napyiuena nenpeKbcnamocm; OKapcmenu ckojiu; 4 -3ona na 

npomunane Ha nachuume; 5 - ceod na Kyximama; 6 - nacm om Kyxunama, 3am,jinena c eoda; 7 - Kyxuna, 

3am,jiHeHa c zopeJie3tcaw,a noma; 8 - Kyxuna na emennneane, 3anhJinena c zopeneMcaiu,a nonea; 9 - nanop na 

nodseunume eodu; 10 - nueo na nod3eMHume eodu npu 6e3nanopnu nuacmoee 

OcBeH npn ziocTHraHe Ha KpHTHneH anaMerbp na exiHHHHHa KapcTOBa Kyxima, nponajjaHe hjih xjrtTBaHe 
Ha noBtpxHocrra h to mhoto Hecro, Mcmce ,na ce pa3BHe h npn paBHOMepHO OKapcTeHH h pa3iHHpeHH 
nyKHaTHHH b ocHOBHaTa CKana [6, 7]. IIpH TOBa KyxHHaTa b noKpHBaiHHTe noHBH ce o6pa3yBa 3a CMeTKa Ha 
cy<J)03HOHHO huh MexaHHHHO H3Hacjrae ot BOZiaTa Ha noHBeHH nacTHHH b nyKHaTHHHTe Ha OKapcTeHaTa CKana. 
Ilpn HecBT)p3aHH noKpHBainn noHBH npoflBaTa Ha KapcTOBaTa zie(J)opMauHa Ha noBtpxHocrra MO)Ke ,na CTaHe 
npe3 H3THHaHe Ha noHBeHH nacTHHH b nyKHaTHHHTe Ha ocHOBHaTa CKana h pa3BHTHe Ha xapaKTepHa 
KOHycoBH/iHa HeraTHBHa (JiopMa Ha noBtpxHOCTTa, koato b HanajiHHre eTann Ha pa3BHTHe HanoMHfl 

"HaCOBHHKOBO CTbKJIo" (cJ)Hr. 4). 




Ouzypa 4. Paseumue Ha nezamuena cpopjwa mun "nacoenuKoeo cnn>Kiia " e noneu 6e3 ujiu c mhozo nucKa 

Koxe3un. a) panen cmaduu; b) Kbcen cmaduu. 
1.2 rioflBa Ha xapcTOBOTO nponaaaHe Ha 3eMHaTa noBtpxHOCT 

ToBa e KpaHHHHT CTajjHH Ha pa3BHTHeTO Ha ziec^opMauHHre u&n KapcTOBaTa npa3HHHa. Bt,3mo>khh ca 
/IBa ochobhh HaHHHa 3a npoTHHaHeTO Ha T03H npouec. rh,pBHjrr e nocTeneHHO nponaxiaHe h noma Ha 
nocneziHHH cboxi Ha 3eMHaTa noBtpxHOCT, a btophjtt e nponaziaHe Ha KpT,roBO-HHJiHH,npHHeH o6eM 3eMHa Maca 
b KapcTOBaTa npa3HHHa huh bt,b CBOZia (<J)Hr. 5). 
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0uz. 5. IJpunuunnu cxeMU na nponea na Kapcmoeume nponadanun na noeypxnocmma: a) nenocpedcmeena 

nponea na ceoda na no&bpxnocmma; 6) odpasyeane na Kphzoeonujiundpunno nponadane Had ceod e poxKaeu 

omnoDKenufi; e) o6pa3yeane na Kp'bzoeouujiundpuHno nponadane nad Kapcmoea Kaeepna; z) u3HUCJiumejina 

cxejua na Kphzoeouwiundpuino nponadaHe Had Kapcmoea Kaeepna. 

1 - OKapcmenu cKanu; 2 - noKpueaufu noneu. 

KpHTHHHHjrr pa^Hyc Ha nponaziaHeTO ce onpeziena npn ycnoBHe 3a rpaHHHHO paBHOBecne: 

2ch nv + yh 2 np Ntg(p - IchMtgy 



9„ + A 



(1) 



a npn OTCtCTBHe Ha bt,hihho HaTOBapBaHe (q eK(s — 0) 
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2c + yh np Ntgcp - IcMtgcp 

Y 



(2) 



KtzieTo h„ p - £e6ejiHHa Ha noHBemifl cjioh; c, <p, y - cpe,HHH ctohhocth Ha Koxe3Hjrra, irtna Ha BtTpeurao 
TpneHe h o6eMHOTO Terao Ha noHBaTa. M h N - Koec|)HHHeHTH, onpe;ieJi}fflH b 3aBHCHMOCT ot BH^a Ha noHBaTa 
[5]. 

1.3 06pyuieaHe Ha ceoda Ha napcmoeu KaeepHU 

OcHOBHHTe MexaHH3MH ca npH6nH3HTenHO ctinHTe, kohto ce nanynaBaT npn o6pyniBaHHSTa Ha 
CBo^oBeTe Ha MHHHHTe H3pa6oTKH, kohto ca cpaBHHTenHo ,no6pe H3yneHH [3, 4]. MeTo^HKaTa e 

ocHOBaHa Btpxy TeopnaTa Ha nyKHaTHHHTe. Om.HHHTe Hanpe^eHHH, noflBflBamn ce b cpe^aTa Ha CBOXta, 
ZIOBe)K^aT ro noaBaTa h pa3BHTHeTO Ha MHKpo- h MaicponyKHaTHHH. Haii-onacHH ot Tax ca Te3H, kohto ca 
pa3BHTH no cpeaaTa Ha CBO/ja. flocraraHKH ^ouhhh Kpaii Ha CBO,na, pa3BHTHeTO h npo^tiDKaBa Harope. 
H3HH3aHeTO Ha nyKHaTHHaTa Ha Ronmm KOHTyp ce CBT.p3Ba c pa3KO yBeJinnaBaHe Ha CKopocrra Ha 
BepTHKajiHHTe npeMecTBaHHa Ha CBO.ua. 

! 
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Ouzypa 6. Pci36umue hci odpyuieanemo hci caoda hci Kapctnoaa Kaeepna 
Pa3npocTpaHeHHeTO Ha nyKHaTHHaTa Harope MO>Ke xia 6i>xie cnprao ot xopH30HTajraa 0Tcna6eHa 
noBtpxHOCT (Me>KziynjiacTOBa nyKHaTHHa, riiHHecTa npocJioiiKa huh noBtpxHocrra Ha CKajiHTe). B Hea npezi 
BepTHKajiHaTa nyKHaTHHa Bi,3HHKBa xopH30HTajma, cnHBaHeTO Ha kohto cnnpa BepTHKajiHOTO pa3BHTHe Ha 
nyKHaTHHaTa. CnHBaHeTO Ha £BeTe nyKHaTHHH .naBa Hanajio Ha OTflenjffleTO Ha noKpHBHaTa nacr Ha KaBepHaTa 
no;! ^eiicTBHeTO Ha co6cTBeHOTO Terao. B pe3yjrraT Ha TOBa xopH30HTajraaTa nyKHaTHHa HapacTBa h ce 
nonynaBaT #Ba koh30Jiho HaflBHCHajin Kpaa Ha CBOna. Ot 3HaneHHe 3a onpeneJijffleTO Ha KpHTHHHaTa innpHHa 
Ha CBOna e o6eMHOTO Terao Ha CKanaTa, TOBapa Ha noHBHTe Han Hea, aKOCTHHTe napaMeTpn Ha CKanHTe h 
noHBHTe. B npe/iHiHHH H3Cne^BaHHa 6axa onpe^eneHH hakoh kphthhhh ihhphhh Ha KapcTOBH KaBepHH 3a 

pa3HHHHH KapCTOBH panoHH. 

TaQjiHiia 1 



MecTonono>KeHHe 


K [K (MPa.m i/2 ) 


Cpe^Ha #e6ejiHHa 
Ha nnacTOBeTe Han 
OKapcTeHaTa nacT 
(w) 


KpHTHHHa 

uiiipmia, m 


Cpe^Ha 

miipiuia Ha 

CBO^a, m 


c. KapnyKOBO, n. "ITpoxoxiHa" 


1,41 


10,00 


32,09 


25 


c. KapnyKOBO, n. "CBHpnoBHua" 


1,32 


5,50 


26,63 


27 


n. "fl,yuiHHKa" 


1,38 


2 


19,82 


18 



2.0npeflenyiHe Ha BepoflTHOcrra 3a npofiBa Ha KapcTOBme KaBepHH Ha noB-bpxHOcrra 
2. 1 BnuPHue Ha de6enuHama Ha noneeHama noxpuena 

CtneTaBaHeTO Ha MexaHH3MHTe 3a no»Ba Ha KapcTOBaTa KaBepHa Ha noBtpxHOCTia 
no3BOJiaBa j\& St^e pa3pa6oTeHa MeTOflmca, flaBama bi>3mo>khoct jx& onpeflejiHM 
BepoaTHOCTTa 3a HaMHpaHe Ha npoaBeHH KapcTOBH KaBepHH Ha TepeHa b ycjiOBHjna Ha 
noKpHT KapcT, KaKTO h jx& npeu,eHHM flann e#HH paMoH e nepcneKTHBeH 3a OTKpHBaHe Ha 
BxoAOBe Ha BepTHKanHH nemepn hjih TtpceHeTO me e HeycneuiHO. 

IIpH floni>jiHHTejiHO HaTOBapBaHe (HanpHMep ot ctopt^eHHa hjih crpa^H) Ha CBO^a 
Ha e/nia KapcTOBa KaBepHa ki>m oSeMHOTO Terao Ha CKajiHTe TpaSBa jx& ce npnSaBH h 
CTOHHOCTTa Ha pa3npeflejieHHa TOBap P ot noHBHTe Ha^ Hea hjih ot nocTpoeHO ctopt^eHne, 
BCJieflCTBHe Ha kocto KpHTHHHaTa innpHHa ce HaManaBa 3HaHHiejiHO. 
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Bt,b Bpi,3Ka c TOBa CMe pa3pa6oTHJiH exjHa anarpaMa, no3BOJijffiaina #a ce ycTaHOBH £e6eJiHHaTa Ha 
noHBeHaTa noKpHBKa uaji koato e npaKTHHecKH HeBT,3MO>KHa npojraaTa Ha KapcTOBHTe KyxHHH Ha 
noBtpxHOCTTa 3a paiioHa Ha KapnyKOBO (<J)Hr. 7). IIpH cbcraBjffleTO e onpexieneH kphthhhhjit pa/jnyc 3a 
nponoxjaHe Ha CBO,na Ha KapcTOBaTa KyxHHa, KaTO e xio6aBeHO HaTOBapBaHeTO ot noHBHTe Ha,n Hero. 
CtmeBpeMeHHO no (JiopMyjiH 1 h 2 e onpexieJieH kphthhhhjtt anaMerbp npn kohto npn ctOTBeTHa zie6enHHa Ha 
noHBeHaTa noKpHBKa, KapcTOBaTa (jjopMa me ce npo^BH Ha noBtpxHocrra. flnarpaMaTa e pa3pa6oTeHa 3a 
pafioHa Ha KapnyKOBO. 
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0uz 7. /Juazpajua, no360Jimama da ce ycmanoeu de6ejiunama na nonsenama noKpueica Had Konmo e 
npaKmuuecKu nee^SMOMCHa nponeama Ha Kapcmoeume Kyxunu na notihpxHocmma 3a pauona Ha KapnyKoeo 

Ot zinarpaMaTa ce BH>Kzia, ne npn #e6eJiHHa Ha noHBeHaTa noKpHBKa cpexjHO u&n 10 m npaKTHHecKH 
e HeBT,3MO>KHa npojraaTa Ha KapcTOBaTa KaBepHa Ha noBtpxHOCTTa. IIpH onpe,neJieHH ycnoBHa Ta3H cxeMa e 
npHno>KHMa 3a paiioHHTe c noKpHT KapcT b u>uiaTa CTpaHa. HMaiiKH npeziBH/i cpe^HaTa zie6enHHa Ha noHBeHaTa 
noKpHBKa h onpezieneHHTe kphthhhh ihhphhh Ha KapcTOBHTe KaBepHH, MO>Ke xja ce onpezienH c raraMa CTeneH 
Ha xiocTOBepHocT pafioHtT, b kohto e BepoflTHo KapcTOBHTe KaBepHH j\& ce npOflBJTT Ha nOBT,pXHOCTTa. 
1.3 BnnHHne Ha 6jiM30cira Ha pa3JioMMTe 

KaTO ufljio KapcTbT b Btnrapna e npHBT,p3aH kim TeKTOHCKHTe HapyuieHHH [1]. B npe^HiHHH 
H3CneziBaHHH [2] noKa3axMe Bpi,3KaTa Meacay pa3H0MHTe h OKapcTHBaHeTO b KapjiyKOBCKO-KaMeHononcKHfl 
paiioH ((J)Hr. 8). 3oHHTe c no-ronjMa rbCTOTa Ha HeraraBHHTe KapcTOBH (JiopMH ca o6o3HaneHH c no-rbMeH heat 

IIoflo6Ha CTaTHCTHHecKa o6pa6oTKa MO)Ke n& ce HanpaBH h 3a apyra paiioHH, KaTO ce onpeaeJMT 
BepoaTHOCTHHTe rpamiHH, b kohto HMa npoflBa Ha KapcTOBHTe KaBepHH Ha noBtpxHOCTTa. CtneTaHO c 
Xie6ejiHHaTa Ha noHBHTe, Haa kojtto npojraaTa Ha KapcTOBHTe KaBepHH Ha noBtpxHOCTTa e noHTH HeBT,3MO>KHa, 
MO>Ke zia 6~bj\s.T yTOHHeHH paiioHHTe, kohto ca nepcneKTHBHH 3a TtpceHe Ha HeraTHBHH KapcTOBH (JiopMH h 
ci.OTBeTHO OTKpHTH BxoflOBe Ha nponacTHH nemepn. IIoxio6Ha KapTa e ctcraBeHa 3a KapnyKOBCKO - 
KaMeHononcKHa KapcTOB paiioH (cj)Hr. 9) 



Cl.riOCTAIiKA MLJK^V IVV3J]OMUA'IA 
MfLJKA H OKAPC7TEHHTE 30HH B 
KAMl.tKMIDJKM) KAI'.iyKOIkKM^ I'AMOEI 




0uz. 8. C^nocmaem MeoKdy zjiaeuume pa3JioMU, oKapcmenume 3onu u u3eopume e pauona. 
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<Pnr. 9. JIoKwina oifeHKa Ha s-b3M03KH0cmma 3a npofisa na Kapcmosume xasepnu na noe-bpxHocmma 3a KaueHonojicKO- 

Kap.iyKoecKun Kapcmoe pauon 



Reg 1-3 



Ae6eAMHa hq noHBeHdTd noKpMBKa (regolith); 1 -ochobhm pq3aomhm CTpyicrypki; 



30HQ C fOAflMCI Bep051THOCT 3Q npOJlBQ HQ KQpCTOBMTe KQBepHM HQ nOBbpXHOCTTCi; 



30HQ C MQAKQ BepOJITHOCT 3Q npOJlBQ HQ KQpCTOBMTe KQBepHM HQ nOBbpXHOCTTQ; 



3QHQ 6e3 KQpCTOBM npOSIBM HQ nOBbpXHOCTTQ; 



3aKjiK>HeHMe 

B AOKJia^a aBTopi.T pa3rne>Kfla hjikoh CTaTHcranecKH MeTO^HKH, kohto no3BOJHBaT j\& 6"bjie 
onpe,neJieHa c BHCOKa CTeneH Ha .nocTOBepHOCT BT,3M0>KH0CTTa 3a lipoma Ha HeraTHBHH KapcTOBH cjjopMH Ha 

nOBT,pXHOCTTa, CtOTBeTHO 3a ^OCTbn Hpe3 TAX #0 KapCTOBHTe KaBepHH B ,HT,n60HHHa. IIpHIIOKeHHeTO hm e 

bt,3mo)kho npH TtpceHe Ha OTBopn Ha hobh nponacTHH nemepn, KaTO 6h CTecHHJio panoHHTe 3a npoBepjffiaHe. 
ToBa MO>Ke aa cnecTH 3HaHHTenHH cpe/jCTBa h ycnnna. 

IIpHIIOKeHHeTO Ha MeTojwre e noKa3aHO Ha npHMepa Ha KapnyKOBCKO-KaMeHononcKHa KapcTOB 
paiioH, KaTO ctino Taxa ca pa3rae^aHH h BT.3MO)KHOCTHTe 3a npHJio>KeHHe Ha MeTOXlHKaTa h b .npyrn KapcTOBH 
paiioHH, npn kohto HMa 3HaHHTenHa noHBeHa noKpHBKa. 
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Pe3K)Me 

EfeJirapcxaTa neujepHa cpayHa e ep,Ha ot Haii-6oraTMTe v\ MHTepecHM b EBpona. Ot 
6i>JirapcKMTe neuuepn ca M3BecTHM HaA 150 BMfla Tpor/io6noHTM. OnaKBa ce p,a 6-b.qaT otkpmtm 
b HenpoyneHMTe m cxia6o M3cneflBaHM pauoHM ome wmbothm. L|ejiTa Ha HacToamaTa 
ny6/iMKauM5i e fla 3ano3Hae Ham-iHaemMTe 6nocneneono3n c Haii-HecTO M3no/i3BaHMTe 
cbBpeMeHHM wieTOflii 3a cb6upaHe Ha neinepHM m nofl3eMHO wiiBeemM wmbothm. OnucaHa m 
MJiiocTpupaHa e Heo6xoflMMaTa eKiinnpoBKa, KaKTO m TexHMKMTe 3a cb6upaHe Ha pa3/iMHHMTe 
rpynn m BMflOBe wMBeemM b nemepiiTe m p^nSoKvne c/ioeBe Ha noHBaTa. 06~bpHaTO e 
BHMMaHMe Ha npeflMMCTBaTa n HeflocTarbuiMTe Ha BceKn ot onucaHnTe MeTOfln. OnncaHn ca 
eTanMTe Ha 6nocneneonornMHHTe n3cneflBaHMH- c-b6npaHe, eTuxeTupaHe, TpaHcnopTupaHe, 
cbxpaHeHMe n HayMHO onpeflenaHe. HaqnoHanHMHT npupoflHayseH My3ePi npn BAH e 
ocHOBHaTa nHCTHTyqna b E-bnrapna, K-bfleTO ce npneiviaT, o6pa6oTBaT n cbxpaH^BaT 
cb6paHMTe nemepHu n no,q3eMHn opraHH3Mn. 
KnfOMOBn ayivin: 6nocneneonorna, wieTOflu n wieTOflUKa 3a c-b6npaHe Ha MaTepun. 

Abstract 

The Bulgarian cave fauna is amongst the richest in Europe. It comprises about 150 troglobitic 
invertebrates, others are expected from the poorly explored regions. The paper provides an 
overview of the methods for collecting of cave and endogeic animals. Written in more popular 
style its main aim is to introduce the Bulgarian speleologist to the rich and diverse fauna living 
in the caves and deep soil layers and the ways of its exploration. It is based on authors' own 
experience and gives several practical advices about how and where to collected in the caves, 
how to preserve, properly label and transport the material, and the steps afterwards. 
Key words: biospeleolgy, methods and methodology of collecting of cave animals 



EtJirapcKaTa nemepHa (j>ayHa e cpaBHHTejmo ao6pe npoyqeHa, b cpaBHeHHe ci.c CTpaHH KaTO Aji6aHna, Pbpqjw, 
MaKeflOHHa, Typqufl n jypym. Ejiaro^apeHHe Ha CHCTeMHHTe 6HocneJieoJiorHHHH soaneflBaHHa, 3anoHHajin ome b HanajioTO 
Ha MHHajiHfl BeK ot aicafl. Eypeni h HeroBH cno^BHacHHHH, ^Hec HHe 3HaeM MHoro 3a 6e3rpi.6Ha t fflHTe >khbothh, o6HTaBaiHH 
nofl3eMHaTa cpe^a h tsxhoto HacToamo pa3npocTpaHeHHe. Tojism TJiacbK b pa3BHTHeTO Ha 6HocneJieoJiorHflTa HMa b 
cpe^aTa Ha MHHajina BeK, KoraTO 3anoHBa aeHHOCTTa ch hobo noKOJieHHe 6i>JirapcKH 300J103H, b jinueTO Ha IT. EepoH, B. 
TeoprHeB, B. EeuiKOB, X. ,H,eJiHeB, C. AHflpeeB, M. KBapTHpHHKOB h up. J\nec 6i>JirapcKaTa 6HocneJieoJiorHHHa HiKOJia 
npo^MacaBa j\& ce pa3BHBa, KaTO eacero^HO ce ^o6aBaT hobh flaHHH ot pa3JiHHHH paiioHH Ha CTpamTa. 
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H3CJieflBaHeT0 Ha nofl3eMHaTa (j>ayHa, onncBaHeTO Ha hobhtc BH^OBe h KaTajiorH3HpaHeTO Ha acHBOTHHTe, acHBeeiqn 
b nemepHTe 3anoHBa c taxhoto yjiaBAHe, npeHacsme no jia6opaTopHHTe h pa3npefleJi«He. ITofl3eMHaTa 4>ayHa e MHoro no- 
HinpoKO noHjrrne, KoeTO BKjnoHBa KaKTO opraHH3MHTe, o6nTaBamH MaKpoKaBepHHTe (nemepn, nponacTH h mhhhh 
ranepHH), TaKa h Te3H, kohto acHBesT b HeflocTinHH nofl3eMHH KyxHHH, jxbJidoKwie noHBeHH cnoeBe h qeqqaTHHHTe Ha 
MaTepHaTa CKana. 

Ot 6jih30 800 BH^a xchbothh ycTaHOBeHH no MOMema b 6i>JirapcKHTe nemepn, 150 BH^a MoraT jx& 6i.flaT 
KaTeropH3HpaHH KaTO Tporjio6HOHTH hjih CTHro6HOHTH, T.e. opraHH3MH, hhhto >KH3HeH hhklji npeMHHaBa H3HaJIO B 
nofl3eMHHTe KyxHHH hjih bcwh. Han-MHoro nemepHH BH^oBe HMa cpea 6pi>M6apHTe-6eraHH (po^oBeTe Pheggomisetes, 
Duvalius, Rambousekiella h Laemostenus), 6aTncqHHHTe (po^OBeTe Bathyscia, Beronia, Beskovia, Hexaurus, Netolitzkya, 
Radevia, Rhodopiola, Tranteviella, Bureschiana, Genestiellina, Balcanobius, Beroniella, Vratzaniola), MHoroHWKKHTe 
(po^oBeTe Typhloiulus, Serboiulus, Apfelbeckiella, Rhodopiella, Balkanopetalum, Troglodicus, Rhodoposoma, Bulgarosoma, 
Bulgardicus, Anamastigona, Stygiosoma, Polydesmus, Bacillidesmus, Trachysphaera, Lithobius h Eupolybothrus) h 
MOKpHHHTe (pcwoBeTe Trichonisciis, Bulgaronethes, Beroniscus, Cordioniscus, Hyloniscus, Bulgaroniscus, Balkanoniscus, 
Vandeloniscellus, Tricyphoniscus, Bureschia, Rhodopioniscus). ITo-cJia6o 3acn.neHH b 6i.jirapcKHTe nemepn, ho noHAKora c 
HHTepecHH nemepHH BH^OBe ca npe^CTaBHTeJiHTe Ha pa3pe^HTe ceHOKOcqn (Opiliones), nceBflocKopnnoHH 
(Pseudoscorpiones) h naaqn (Araneae) (bh>k Hanp. Beron et al., 2004; Beron et al., in prep.). 

ITpo(J)ecHOHajiHHTe 6HocneJieoJi03H y Hac ca TBtp^e MajiKO, 3a m. ycneaT jx& OTKJiHKHaT Ha bchhkh cnrHajiH 3a 
Ha6jnoaaBaHH xchbothh b neiqepme, nponacTHTe h MHHHHTe ranepHH b EMrapna h b 6nH3KHTe hh 6ajiKaHCKH CTpaHH. 
HacToarqnaT MaTepnaji HMa 3a qen jx& 3aqo3qae qerqepqaqHTe c MeTcmme Ha 6HocneJieojiorHHHH H3CJieflBaHHa h j\& 
pa3ropn orqe no-CHJiHO TtpcanecKHfl nyx no BpeMe Ha nofl3eMHHTe hm m.TyBaHna. Te3H, kohto Bene ca ce „noflKBacnjiH" n 
OT^aBHa cb6npaT >khbothh b nerqepHTe Cbrqo iqe HaMepsT qoJie3qn CBBeTH KaK jx& noao6p«T pa6oTaTa ch b OTKpnBaHeTO, 
yjiaBSHeTO, mpBHHHaTa o6pa6oTKa n TpaHcnopTHpaHeTO Ha ci>6paHHTe npo6n. ITpn HanncBaHeTO Ha pa6oTaTa ochobho e 
H3noJi3BaHa cneflHaTa jiHTepaTypa: Chapman (1993), Cotti (1957) h Hunt & Millar (2001). 

CT>BHPAHE HA 3KHBOTHH 

OcHOBHHTe qenH npn ci.6HpaHe Ha neiqepHH >khbothh ca cjie^HHTe: 

J\& CT>6epeM bmmtokho no-pa3Hoo6pa3HH >khbothh. B xo^a 
Ha npoHHKBaHeTo Tpa6Ba m. ce cTpeMHM jx& oraeflaMe bchhkh 

BT.3M05KHH MeCTa, KlfleTO e BMMTOKHO J\& HM33T, njryBaT HJIH CeflJIT 

Heno^BHflCHO (Hanp. nenepy^HTe no CTeHHTe) achbothh. Tpa6Ba m 
oraeflaMe noa KaMMHTe, no H3rHHJiaTa ffbpBecHHa, na^Hajia myivia, 
no rjiHHaTa, b ryaHOTO, no CTeHHTe, no CTanarMHTOBaTa Kopa, no 
KopeHHTe Ha fltpBeTaTa, npoHHKHajin nofl 3eMjrra, MajiKHTe jiokbhhkh 
h e3epqa, b HenoflBHJKHH yHacTi,qH Ha noa3eMHHTe peKH. 

J\& ci>6epeM ^ocTaTMeH 6pon eK3eMnjiapH. 3a onpe^eJiaHeTo 
Ha flafleH B h^ e Heo6xoflHMO j\& yjioBHM noHe no ej\wa mi>>kkh h 
aceHCKH eK3eMnjiap. B noneBH ycnoBHa e TpyjjHO m. onpe^enHM nojia 
Ha acHBOTHHTe, eTo 3aiqo e aceJiaTejmo m 6^bJ^a^ ynoBeHH noHe 5-10 
eK3eMnjiapa ot e^HO h ci>iq bh;t. Ako toh ce OKaace hob 3a HayKaTa, 
o6hjihhst MaTepnaji iqe noMorae 3a no-m>jiHOTO My onncaHHe h 
ycTaHOBaBaHe Ha BpMKaTa My c 6nH3KHTe (J)opMH. 

JX& cixpaHHM npaBHjmo >khbothoto. Ako ro cthchcm no- 
chjiho no BpeMe Ha ci>6HpaHeTO hjih ro 3aTBopHM b MeKa KyTHHKa/ 
enpyBeTKa n BnocJieflCTBne no BpeMe Ha npoHHKBaHeTo ro 
npHTHCKaMe, maHCbT j\& noBpe^HM MaTepnana e ronaM. 

TpaHcnopTHpaHeTO BHHarn Tpa6Ba j\a CTaBa b cbjx, kohto npe^na3Ba aoiBOTHHTe ot noBpe^a. Cnefl KaTO ce npn6epeTe b 

6a3aTa, ro npexBtpneTe b enpyBeTKa ci>c cnnpT hjih b TBtp^a KyTHHKa. 




C-h6ur>aHe ua neuiermu mcuHonmu 



,H,a He o6i>pKaMe nporaxoaa Ha npo6nTe. Cnefl H3JiH3aHe ot neiqepaTa, Tpa6Ba He3a6aBHO m eTHKerapaMe ci>6paHH5! 
MaTepnaji! npo6a 6e3 eTHKeT hjih crpemeH TaKtB HaMaT HHKaKBa ctohhoct! npn npoyHBaTejiHH o6xojjh b hob paiioH HecTO 
ce npoHHKBa b hskojiko nenjepn nocJieflOBaTejmo. npn cb6npaHe Ha MaTepnaji e pe^HO ot BcaKa nerqepa j\& ce cbGnpa b 
OT^eJiHa enpyBeTKa. 

METO/IM 3A C1BMPAHE HA >KMBOTHH B nEUJEPM 

Eerpi>6HaHHH >khbothh 

Pi>HHHaT c6op e Haii-HecTO H3noJi3BaHHaT MeTOfl 3a ci>6HpaHe Ha nenjepHH >khbothh. EoraTCTBOTO h 6poaT Ha 
ci>6paHHTe eK3eMnjiapn 3aBHcn ot: 

> MecTaTa 3a ci>6HpaHe: HajiHHHeTO Ha noBeHe mnenja MaTepna e npe^nocTaBKa 3a no-6oraTa (})ayHa. TtpceTe 
okojio MecTaTa, kohto ca h3tohhhk Ha xpaHHTenHH BeiqecTBa, KaTO H3rHHJia flipBecHHa, npnjienHO ryaHO, 
eKCKpeMeHTH Ha ^hbh >khbothh (jincnqn, 6eJiKH, nopoBe), na^HajiH jiHCTa, KopeHH Ha fltpBeTa. 

> OnHTT>T: okoto Ha TpeHHpaHHS GnocnejieoJior nje bh^h mhoto noBene BH^OBe, 3anjoTO 3Hae Kbj\z m m Ttpcn. 
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HannHaemnTe 6nocnejieoJio3n o6hkhob6ho BHxyiaT caMo HaH-e^pHTe BH^oBe hjih TaKHBa, kohto ca ce 
H3npeHHJiH npea OHHTe hm. 
y npcwbJDKHTeJiHOCTTa H a H3CJieflBaHeTo: b 3aBHCHMOCT ot ycjioBHATa, no Bpeivie Ha e^HO npoHHKBaHe onHTHHaT 
6HocneJieoJior me ci>6epe ot 20% no 60% ot BH^oBeTe, acHBeemn b aa^eHa nemepa. BcaKo cJieflBamo 
nocemeHHe jjo6aBa no ome hskoh bhji, a noHaKora flopn npn jjeceTOTO BJiH3aHe Moace m. ce OTKpne Hen3BecTeH 
hjih hob 3a HayKaTa bhji. 




IJuncemu 3a Cb6upane na neiifepnu Mcueomnu 



EKimiipoBKa 

ITHHCeTH 

HaH-noflxoJxaiHH 3a Hejrra ca 4>a6pHHHO H3pa6oTeHHTe ot tmkh MeTajiHH nnacTHHH nHHcero, hhhto BT>pxoBeTe npn 
CTHCKaHe He cnnecKBaT xchbothoto. TBtpflHTe nHHcem c ocTpn BT>pxoBe, H3noji3BaHH ot CTOMaTono3HTe, ca noflxoJxamH 
caMo 3a no-eapn xchbothh (mnp. ejipn 6pi>M6apH h ctohtokkh). Gnefl nepnofl Ha CBHKBaHe c Tax Moace j\& ce ci>6HpaT h 
;xpe6HH 5KHBOTHH. ITHHceTHTe e yao6HO m. 6i>j]aT 3aKaHeHH c nacTHK 3a KHTKaTa, KoeTO HaManaBa BepoaTHOCTTa m. rn 
3ary6HM. }KeJiareJiHO e m. ce HocaT h noHe me pe3epBHH nHHceTH b cjiyqan, He npn npoHHKBaHe 3ary6nTe hjih cnynHTe 
Te3H, c kohto paSoTHTe. 




EKcxaycmep, nerrmuifa, 6aHKa c Mamepuan, 
enpveemKa 



HeTHHija 

H3noJi3Ba ce KoraTO HCKaMe m ci>6epeM mhoto Jipe6eH opraHH3i>M, kohto c nHHceTH e bmmtokho jja noBpejTHM. 
^leTHHqaTa ce HaMOKpa c TeHHOCTra ot enpyBeTKaTa h c BHHMaTeJiHO jjBH»ceHHe xchbothoto ce ci>6Hpa ot cy6cTpaTa. Cnefl 
KaTO ce yBepHM, He to e 3ajienHajio 3a neTKara, a nocTaBaMe b enpyBeTKaTa h a pa3KJiamaMe. IJeirra e m. ce y6e^HM, He to e 
najiHajio b TeHHOCTra. BapnaHT Ha T03H MeTOfl e ci>6HpaHeTO c neKO HannioHHeH npi>CT, kohto cnefl KaTO ce 3anenH 
5khbothoto TpaSBa jja cjioacHM Bi>pxy OTBopeHa enpyBeTKa h cnea pa3KJiamaHe jx& bhjjhm, ne eK3eMnjiapi>T e najjHan b Hea. 
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EKCxaycTep (acnupaTop) 

CnequajiioHpaH MeTCW 3a cb6npaHe Ha jjpe6HH h/hjih chjiho nojjBH5KHH 5khbothh. 06eKTHTe ce ci>6HpaT b cyxo 
niHineHqe, OTiebjjeTO Moace m. ce npexB'bpjraT b enpyBeTKa etc cqqpT. Yctpohctboto Ha eKcxaycTepa e noKa3aHO Ha (j>Hr. 1 . 
BcMyKBaHeTO Moace m. CTaBa c ryMeHO iviexne hjih c ycTa. 

ITjiaHKTOHHa Mpeaca hjih qejjKa 

MHKpocKonHHHHTe paKoo6pa3HH - KonenoflH, ocTpaKO/jH h jjp., acHBeeiHH bib nojj3eMHHTe e3epa h peKH ce yjiaBsrr 
etc cneqHajiHa Mpeaca (Kenne) 3a njiaHKTOH c rojieMHHa Ha OTBopa okojio 250 MHKpoHa. ITo-eflpHTe BHjjoBe - MaMapqH, 
nnaBHqH, mhjjh, oxjikjbh, Moace m. ce ci>6HpaT h c no-o6HKHOBeHH KenHera, flopn h c qejjKa 3a nan (bh»c CHHMKaTa). 3a 
qenTa e Heo6xojjHMO jja 3arpe6eM c RenneTO, onHTBaiiKH ce m. jjocrarHeM jjo jxe>hoto Ha bojjhha 6aceHH, o6pi,niaiiKH no- 
roneMHTe KaMMH h 3arpe6BaiiKH ot cy6cTpaTa, b kohto o6hkhob6ho xcHBesrr BOJjHHTe xchbothh. ITpo6aTa ce H3cnnBa b 
MajiKO 6ypKaHHe, KaTO jxbhoto Ha KenneTo/ qejjKara ce qpoMHBa c (J)HKcaTopa. 

HaHHHH 3a H3BJIHHaHe Ha /KHBOTIIII OT npo6lI B Jia6opaTOpiIII yCJIOBHH 

Ako He pa3nonaraMe c BpeMe 3a cbGnpaHe b nemepaTa, Mo>Ke n& ci>6epeM H3BecTHo KOJinnecTBo 
H3rHHna xftpBecHHa, uiyMa hjih ryaHO c rnHHa, j\a % cjio>khm b HaHJioHOBa Top6nHKa h j\a x H3HeceM zio 6a30BHa 




jiarep huh ^npeKTHO b jia6opaTopHJiTa. 3a H3BJiHnaHe Ha >KHBHTe opraHH3MH ot uea MO)Ke na H3noJi3BaMe 
cne^HHTe MeTo^H. 

OyHHfl Ha Ti0JirpeH-Eepjie3e 

IIpe^CTaBjiaBa KpT,rjio huh KBa^paTHO chto c jype6na Mpe5Ka (3-8 mm), Bi.pxy KoeTO ce H3cnnBa 
npo6aTa. Hon chtoto HMa cjjyHHH, kohto OTBe>Kzia bchhkh npeMHHajiH npe3 Hero >khbothh b enpyBeTKa c 
(pHKcaTop. MeTO^T.T pa3HHTa Ha ^BH>KeHHeTO Ha >KHBOTHHTe, kohto onHTBaiiKH ce aa H36araT ot npaKaTa 
CBeTUHHa naziaT npe3 chtoto bt.b (pyHHjrra. Ha CTaTHB Btpxy npo6aTa MO)Ke n& ce nocTaBH ana6a KpyuiKa (j\o 
40W), kojito me ycKopn npoueca. IIo-CHJiHaTa KpyuiKa H3cyuiaBa npo6aTa TBtp^e 6i>p30 h jipe6mne h 
cna6ono/iBH>KHH >khbothh MO)Ke zia 3arHHaT npe,HH j\a npeMHHaT npe3 chtoto. IlT,jiHa eKcrpaKHHJi 6e3 KpyuiKa 
ce nocTHra 3a okojio 36 naca, c KpyuiKa - 3a okojio 12-24 naca, b 3aBHCHMOCT ot pa3Mepa Ha npo6aTa. 




AnapaT Ha BnHKJiep 

ToBa e MO^H(j)HUHpaH BapnaHT Ha (pyHHjrra Ha Ti0JirpeH-Bepjie3e, kohto pa6oTH Ha cbihhji npHHunn, ho 
HMa no-BHcoKa e<J)eKTHBH0CT h e oco6eHo nojie3eH b TepeHHH ycjioBHJi. IIpe,ncTaBJiJiBa KBa^paTHa paMKa ot 
noJineTHJieH (hjih 3,npaB nnaT), b kohto BepTHKajiHO ce nocTaBJiT 4 #o 6 Top6n, HanpaBeHH ot Mpe>Ka c pa3Mep 
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Ha OTBopa ok. 1 mm. ILnaTHeHaTa paMKa 3aBT,pniBa c TeceH otbop, b kohto ce npHBT.p3Ba 6ypaKaHne hjih 
enpyBeTKa c (j)HKcaTop. Top6nTe ce hbjihjit ct.c cy6cTpaT, ci>6paH b nemepaTa h ce 3aKanaT 3a paMKaTa Ha 
anapaTa, kohto ntK ce nocTaBJi Ha no/jxoiiJiiHp mjicto c np>iKa cJitHHeBa CBeTJiHHa. OcBeH ne e jiecHO npeHOCHM 
(MO>Ke xja ro HOCHTe b paHHua), no T03H HanHH ce eKCTpaxnpa no-roJMMO KOJinnecTBO cy6cTpaT h He e Hy>KHO 
j\a pa3nonaraTe c eneKipHHecTBO 3a nporoHBaHe Ha >KHBOTHHTe. 

BA^KHO: npn no-npo/TbJDKHTeJieH TpaHcnopT (noBene ot 4-6 naca hjih 3a no-KpaTKO, ho npn no-BHCOKa 
TeMnepaTypa) Ha npo6a ot rHHema uiyMa hjih jjipBecHHa, 3aTBopeHa b HaiijioHOBa Top6nHKa, e Heo6xoz(HMO 
nepnojjHHHo npoBeTpeHHe, 3amoTo OT/jejmiHHTe ce ot rHHeHeTo ra30Be MoraT jja y6naT >khbothht6. 

rptQHaHHH HvIIBOTIIII 

B HH3X0JjHiiiHTe nemepn h oco6eHO b nponacTHTe necTO najjaT >Ka6n, tphtohh, jjt,>kjjobhhuh, 3mhh, 
noHJiKora h cyxo3eMHH KOCTeHypKH. IlajjHajiHTe b nponacTH >khbothh o6hkhob6ho ceiiflT 6jih30 jjo Bxozia hjih 
HP mjicto, KtiieTO npoHHKBa CBeTJiHHa. IlonajjHajiH b KanaH, Te ca o6peneHH Ha 6aBHa CMtpT h MopajieH /rtJir 
Ha BceKH nemepHJiK e %a HanapaBH onHT jja rn cnacn npn H3JiH3aHe ot nponacTTa. Han-yjjaHHO e Jja 6i>iiaT 

cjio>KeHH b npoHHKBaHHaTa Top6a. Ako He no3HaBaTe 3MHHTe, He ce OlMTBaHTe Aa rH H3HaCHTe H3Bl>H 

nemepaTa. Ha noBtpxHOCTTa cnaceHHTe xchbothh Tpa6Ba jja 6i>j]aT ocBo6o/ieHH Ha 6e3onacHO pa3CT05fflne ot Bxojja. 

BcHHKHTe 33 BHjja npHJienn, ycTaHOBeHH b EMrapna, ca CTporo 3amHTeHH ot 3aKOHa 3a Shojioitihhoto 
pa3Hoo6pa3He. 3a6paHeHO e HapaHjmaHeTO, ocaKaTABaHeTO, y6HBaHeTO hjih OTHeMaHeTO hm ot npHpojjara. yjioBOT c MpeacH 
h Jjpyrn KanaHH, Kaicro h bchhkh npone/xypH, npn kohto H3CJiejjOBaTeJiHTe HMaT np»K KOHTaKT c npnnenHTe H3HCKBa 
H3^aBHeTO Ha pa3peniHTejiHO ot Mhhhctcpctboto Ha OKOJiHaTa cpejja h BOJjHTe Ha ocHOBaHHe Ha 




Om nodo6en CKenem ce ndupcim ccimo 
neperfbtn u coeaiiKama na Kpunomo 




2H ******* 



Hapejj6a Ns 8/12.12.2003 r. 3a HayHHH nejin e pa3peiueHO ci>6HpaHeTO Ha nejin nepenn, HeniocTH, (j>parMeHTH h kocth, 
kohto MoraT jja noMoraaT 3a onpe/jeJiiffleTO Ha BHjja. Ci>6HpaT ce b nnacTMacoBH KyTHHKH (ot (J)hjimh, neKapcTBa h zip.), no 

BMMTOKHOCT nOOTJjeJIHO (T.e. Jja He Ce o6l>pKaT JJOJIHH HeJIIOCTH H 3I>6h OT HflKOJIKO BHJja), ffiMHCTBaT Ce OT MeKH TbKaHH, a 
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oxaenHHTe o6pa3qn Moxce m. ce cJioacaT b e^Ha no-roJMMa KyTHHKa, KaTO ce payienflT c naMyK. ITpH OTKpHBaHero Ha no- 
ronaMO KOJiHHecTBO (Jjochjih, no-flo6pe Te m. He ce nnnar (3a m. He pa3BajiHM CTpaTHrpa(j>H5rra hm, a h caMHTe o6pa3qn) h 
m. yBe^oMHM cneqHajiHCTH ot HaqHOHajiHHa npHpoaoHayneH My3en (HITM) hjih HHCTHTyTa no 300JiorH» ki>m EAH. 
3a^M>KHTeJiHO Ha bchmkh o6pa3qn ce cnara eTHKeT (bhxc no-Ha^any). 

nOCTABHHE HA KAnAHH 

IToHBeHH KanaHH 

KanaHHTe ca HaH-e(j>eKTHBHHST MeTOfl 3a ci>6HpaHe Ha (j>ayHa, He caMO b neiqepn, ho h h3bi>h Tax. npeflCTaBJMBaT CTiKJieHH 
hjih nnacTMacoBH cbflOBe etc cpe^eH pa3Mep (ok. 0,2 1), kohto ce 3apHBaT Meayry KaMMHTe, b rnHHaTa hjih b ryaHOTO. 
Pt&BT Ha KanaHa Tp»6Ba m. e Ha hhboto Ha cy6cTpara, b kohto e 3apoBeH, TaKa He m no3BOJMBa jjocrena h Ha Hafi- 
ape6HHTe 5KHBOTHH. 3a <J)HKcaTop HaH-ao6pe e m. ce H3noJi3Ba eTHJieHrjiHKOJi hjih erHJieHrjiHKOJi, cMeceH c MajiKo 
(J)opMajiHH. Pt>6i>t Ha KanaHa Moxce aa HaMaaceM etc cnpeHe hjih OTrope jx& OKaHHM napne pn6a, KoeTO chjiho npHBJiHHa 
acHBOTHHTe. Phcki>t ot nocTaBAHeTO Ha npHMaMKa, e He t» npHBJiHHa chjiho h xhiiihh xchbothh - nopoBe, jihchiih, «30bi]h, 
kohto MoraT HanMHO jx& yHHmTOKaT KanaHa. 

BA3CHO: KanaHH b neiqepn h rajiepHH ce nocTaBAT caMO b cJiynaHTe, KoraTO CMe HaacHO Kora me e aneflBaiqoTO 
noceiqeHHe. ITpoBepKaTa Tpa6Ba m. ce nnaHHpa okojio 10-15 pym cnefl nocTaBAHeTO Ha KanaHHTe. He^onycTHMO e 
0CTaB»HeT0 hm 3a nepnofl no-;ri>jn>r ot 1-2 Meceqa. ITo T03H qaHHH me yHHiqoacHM roJMM 6poii 3acTpameHH h pe^KH 
BH^OBe 6e3rpi,6Ha t iHH ^khbothh! 




80-caHinuMempoe nod3eMen 
cuneu c np-bcm 



KanaH, 3apoeen e 



lloa'ie.Mini KanaHH 

Heirra Ha Te3H KanaHH e m. ynoBaT xchbothhtb, acHBeeiqn jtbji6oko b no^BaTa, b HaKMa noa noHBeHHa cjioh hjih b 
qenHaTHHHTe b MaTepHaTa CKana. KanaHi>T npejjcTaBJMBa PVC Tpi>6a c flHaMeTip 8 cm h jTMDKHHa 60 hjih 80 cm. Ha 10 cm 
ot e^HHHfl Kpafi Ha Tpi>6aTa ca npo6nTH 108 jrynKH c jjHaMen>p 8 mm, npe3 kohto nonajjar noa3eMHHTe 5khbothh. 
KanaHHTe ce nocTaB«T BepTHKajiHO b fli,ji6oKa jrynKa (okojio 80-90 cm) c jjHaMeTtp okojio 15-20 cm. Cnefl H3KonaBaHeTO h, 
aynKaTa ce o6jiHBa c ra3HpaHa Bo^a, 3a m. ce OTBopsrr MHKpoKaHajiHTe b CKajiHTe, 3anynieHH npn H3KonHHTe pa6oTH. 
3anMBa ce OTCTpaHH c ape6eH lann j\o hhboto Ha OTBopme h c npi>CT j\o ropHHsrr pi>6 Ha Tpi>6aTa. B KanaHa ce nocTaBa 
nnacTMacoB chjx c BHCOHHHa ot 10 cm, Bi>p3aH c noJiHerajieHOBO Btace h nMHa c KOHcepBaHT - pa3TBop Ha eTHJieHrjiHKOJi h 
(J)opMajiHH. TopHHflT OTBop Ha KanaHa ce 3anyniBa nntTHO h ce 3apHBa c nptcT h Kaivn>HH. Ha hakojiko MecTa b EMrapna 
HacKopo 6enie npoBejjeHO H3CJiej]BaHe Ha no^3eMHaTa (j>ayHa c T03H MeTOfl h pe3yjrraTHTe Ha^MHHaxa OHaKBaHHaTa. Eaxa 
OTKpHTH THnHHHO neiqepHH BHjjoBe (Tporjio6HOHTH) h roJMM 6pofi hobh 3a HayKaTa h CTpaHaTa BHflOBe (ctohtokkh, naaqn, 
onnjiHOHH, nceBjjocKopnHOH, 6pi>M6apH) (Stoev, in press; Bekchiev, in press; Simov, 2008). 

<DHKCHPAHE H CT.XPAHEHHE 

Cnefl KaTO 6i>flaT CT>6paHH neiqepHHTe xchbothh, Tps6Ba jx& 6i>j]aT npaBHJiHO ci>xpaHeHH, 3a m. CTHraT jyo 
jiaSopaTopnaTa b CBCToaHHe, KoeTO iqe no3BOJiH tohhoto hm onpeaenaHe. npeHacaHeTO Ha 5khbh jkhbothh b KyTHHKH 
osHanaBa no^TH cnrypHaTa hm cmi>pt nopajjH H3cyniaBaHe hjih CMaHKaBaHe no BpeMe Ha TpaHcnopTHpaHeTO. 

noBeneTO nerqepHH jkhbothh ce cbGnpaT b nnacTMacoBH enpyBeTKH c erajioB ajiKoxon c KOHqeqTpaqna okojio 70%. 
Hakoh rpynn (Hanp. nnaHapHH) H3HCKBaT no-cneqHajiHH pa3TBopn (Hanp. TeHHOCT Ha KapHOH [Carnoy's fluid] - 6 nacTH 
95% emjioB cnnpT + 1 nacT jie^eHa oqeTqa KHcejiHHa). /l.'bacjjoBHHTe HepBen h oxnioBHTe Tp»6Ba ni>pBO jx& ce yaaB»T b 
enpyBeTKa c Bojja h 5% ajiKoxon, ensjx KoeTO ce npexBi>pjraT b 70-75% pa3TBop. Ako ce cnoacaT Be^Hara b KOHqeqTpnpaH 
cnnpT, h»koh ot BaacHHTe jjHarHOCTHHHH 6ene3H ce CBHBaT h e no^TH HeBi,3M05KHO eK3eMnjiapHTe m. 6i>j]aT onpeaeneHH j\o 
bhjj. MaMapqHTe h apyrn acHBeeniH b noj]3eMHHTe peKH h e3epa jkhbothh Moace m. ce ci>6HpaT b 75-80% cnnpT, ho CKopo 



132 



KoH(pepeHu,ufi "M3cnedeaHe u ona3eaHe Ha Kapcma u nemepume" - 24 OKmoMepu 2008 - Co/pun 



cnea H3JiH3aHeTO ot nemepaTa Tpa6Ba m cmchhm cqqpTa hjih flOJieeM hob. ITpHHHHaTa e, He Te 3a,in>p>KaT MHoro Bojja q 
pa3pe3K^aT cqqpTa, KaTO no T03H qaqqq ce qaManaBaT KanecTBaTa My Ha (JmiccaTop. E(j>eKT Ha pa3pe»yiaqe ce nojiynaBa h 
KoraTO enaa enpyBeTKa e qaqMqeqa aorope c pa3JiHHHH >khbothh (qaqpnMep eapq ctohtokkh, CKaicajiqq h 6pT>M6apq). B 
paMKHTe Ha e^Ho fleHOHomHe area ci>6qpaqeTo Tpa6Ba m H3JieeM BHHMaTeJiHo cTapqa cnnpT h m HaneeM hob c 
KOHqeHTpaqna 70%. <J>opMajiHHi.T qpe^cTaBJiaBa 4% pa3TBop Ha 4>opMajmexn;i, kohto Bene pa^KO ce H3noJi3Ba b 
30oJiorHHHHTe H3CJieflBaHHa, 3amoTO e chjiho TOKCHHeH h He no3BOJiaBa H3non3BaHeTO Ha npo6nTe 3a reqeTHHqq 
H3CJie/jBaqqa. 

BAiKHO: chjiho pa3pe^eH eTHJioB cnnpT (noa 60%), paKHa, BO^Ka, HHCTa Bo^a, pa3pe^eH eTHJieHrjiHKOJi hjih 4>opMajiqq 
npeflH3BHKaBaT Maqepaqna Ha MeKHTe Tticaqq Ha ci.6paHHTe >khbothh h yqqnjroKaBaT MaTepnajia! 
Ta6nHqa 1 . npeqopi.HHTejfflH (J>HKcaTopH h MeTOflH 3a aoJia6opaTopqo cbxpaqeqqe. 



cDHKCATOP/ METO,fl, 


3CHBOTHH 


96% eTHJioB cqqpT 


bchhkh BH^oBe 6e3rpi>6qa l iqq >khbothh 3a nocJie^Banjo reHeTHHHO H3CJieflBaqe 


70% eTHJioB cnnpT 


MaMapqq, ape6HH paKoo6pa3HH, MOKpqqq, CToqoacKH, qaaqq, ohhjihohh, 
nceB^ocKopnHOHH, aKapq, /jqqjiypq, KOJieM6ojiH, 6pi,M6apq, pyqeiiqqqq, MyxH, 
KOMapH, oxjiiobh c nepyqicq (cnea y^aBaqe bi.b BOfla) 


TeHHOCT Ha Kapqoii TeHHOCT Ha 
EoniaH 


nnaHapHH, nnocKH HepBen 


njiaCTMaCOBH KyTHHKH 


HepenH h tocth ot Tax Ha qpqjieqq h ape6qq 6o3aqqqqq, oxjiiobh 


xapTHeHH njiHKHeTa 


qeqepy^H, pyqeqqqqH, nepyqicn ot oxjiiobh 



Mqoro ot qoBHTe MeTOflH 3a TaKCOHOMHHHH H3CJie^BaHHa H3HCKBaT ci>6HpaHeTO Ha MaTepqan 3a H3aneflBaqe Ha 
MHTOxoH^pHajiHHa hjih a^peqa ,H,HK. B TaKHBa cjiynan acHBOTHHTe ce ci>6HpaT b enpyBeTKa no e^HO (aico ca ape6qq) hjih 
ca B3HMaT caMO nacTH ot Tax (Hanp. KpaK ot CKaKaneq) h ce 4>qiccqpaT b hhct eTaHOJi (95%). 

ETHKETHPAHE 

ETHKeTHpaHero e cbnio TOJiKOBa Baacqo kojikoto e caMOTO ci>6HpaHe Ha acHBOTHHTe! ITpo6aTa 6e3 erqiceT qaMa 
qayqqa ctohhoct, He3aBHCHMO kojiko yHHKajieH e ci>6paHHaT eK3eMnjiap. 3a eTHKeT H3noJi3BaHTe HeoqBeTeqa xapTHa c 
qoflxo^ama fle6eJinqa (q36araaHTe BecTqHK!) h qaaqqcBaih-e c mojihb, BoaoycTOHHHB Mapicep hjih KOMqioTtpqa pa3neHaTKa 
ot jia3epeH npHHTep. Ha eTHKeTa Tpa6Ba jx& HMa qq<j>opMaqqa 3a: 

■ ffbpacaBaTa 

■ qaceneqoTO MacTO 

■ MecTqocTTa 

■ GPS Koop^nqaTa (qo BMMoacqocT) 

■ HMeTO qa qeiqepara 

■ qa^MopcKaTa Bncoraqa 

■ MacTO (qaqp. „3ajia Hocopor") 

■ MecToo6qTaqne (rjiqqa, ryaqo, Kawbtm, aipBecnqa, CTeqa, Kopenn, niyMa, jioKBa) 

■ TeMqepaTypa qa BM^yxa/ Bo^aTa 

■ flaTa qa eb6qpaqeTO 

■ HMe qa ebGqpana 



^G, Taps AatSTTk^^ 



C-bd-bpotcanue na npuMepen emuKem 
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Memajina Kymun sa ctxpaneHue u 
mpancnopm na enpyeemxu c pa3JiuHHu 



H36arBaHTe jx& HajjnHCBare enpyBeTKHTe otbm hjih jxa hm cnaraTe caMO HOMepa. ITo BpeMe Ha TpaHcnopTa Ta3H 
HH(J)opMaqH5! Moxce m. ce H3Tpne hjih m 3ary6nTe noneBHS jjHeBHHK, Ki>j]eTO ca onncaHH cnrHaTypHTe. IIpenopMHTejiHO e 
jja ao6aBHTe HMeTO Ha hakoh ot rpynaTa, kohto bh e noMaran (Ha6jnojjaBaji) no BpeMe Ha ci>6HpaHeTO, 3a m. HMaT yneHHTe, 
o6pa6 OTBamH npo6nTe, h3tohhhk Ha jjom.jiHHTeJiHa HH(j>opMaqH5!, aKO HaMaT jtoctm jjo Bac. 

TPAHCnOPTHPAHE 

ITo BpeMe Ha cbSnpaHe b nemepHTe enpyBeTKHTe Tpa6Ba jx& ce 3aTBap»T ao6pe. Cicopo cnea H3JiH3aHeTo ot nemepaTa bt>b 
BcaKa enpyBeTKa ce cnara ernicer h ce npnSnpa b MeTajma KyTHa hjih 3^paBO nnacTMacoBO QujxoYns. EnpyBeTKHTe e ^o6pe 

JX& Ca C pa3JIHHHH pa3MepH, KOeTO Hie n03BOJIH OnTHMajIHOTO HM H3nOJI3BaHe B 3aBHCHMOCT OT pa3MepHTe Ha 5KHBOTHHTe. 

nPE^ABAHE HA dlEUHAJIHCTH 

CKopo cjiea ci6HpaHeTo h eTHKeTHpaHeTo Ha npo6nTe MaTepnajiHTe Tps6Ba m. ce npejwiaT Ha cbOTBeTHHTe 
cneqHajiHCTH 3a no-HaTaTi>niHa o6pa6oTKa. B HeKMe^xce Ha 6iopoTO hjih Ha BHTpHHaTa b xona bh neiqepHHTe npoSn 6aBHO 
noTi>BaT b npax h 3a6paBa, Koero e cnrypeH HaHHH jja norpe6eTe HSKoe ronsMO OTKpHTHe! B EMrapna HMa cneqHajiHCTH 
no noBeHero ot rpynme >khbothh, kohto xcHBesrr b HaniHTe neiqepn. ITpn Jinnca Ha TaKi>B to ce H3npaiqa j\o cbOTBeTHira 
cneqnajiHCT b Hyac6HHa. 3a Ta3H qen ce Ba^aT pa3peniHTeJiHH h ce nonMBaT ^OKyMeHTH 3a npoH3xo;i, cb^tpacaHHe h 
coScTBeHOCT Ha npo6aTa. 3aai>Ji5KeHHe Ha cneqHajiHCTa-noJiyHaTeJi e jx& onpe^eJiH BH^OBere h cnefl flonMHHTeJiHa 
yroBopKa m. Bi>pHe qsnara qpo6a hjih qacT ot qea. Ako ca ci>6paHH noBeqe hhjjhbhjjh, e aonycTHMO onpeaeneH 6pon m 
ocTaHe Ha HeroBO pa3noJioaceHHe. 

06HKHOBeHO MaTepnajitT c 6e3rpi>6Ha t iHH xchbothh ot 6i>jirapcKHTe neiqepn ce cb6npa b ejjHa cpe^Ha no pa3Mepn 
enpyBeTKa, koato 3aeflHO c flpynrre MarepnajiH ce npe^aBa Ha cneqnajincTa. Pa3npe,aeJisHeTO Ha MaTepnajiHTe ce npaBH b 
jiaSopaTopHH ycnoBHa no;i 6HHOKyjiap, KaTO ce BHHMaBa 3a ;rpe6HHTe opraHH3MH, kohto necTO 3anenBaT 3a KpaKaTa hjih 
t»jioto Ha no-roJieMHTe. iKnBOTHHTe ce pa3fleJiHT no CHCTeMarHHeH npnHqnn h ce npe^aBar Ha cneqnajiHCTHTe 3a 
onpefleJMHe. EHOcneJieoJi03HTe b OxaeJi „HeHaceKOMHH 6e3rpT,6HaHHH" Ha HITM ce 3aHHMaBaT c KaTajiorH3HpaHeTO, 
onHCBaHero, My3eHHOTO cbxpaHjmaHe h pa3npeaeJi»He Ha nemepHH xchbothh. Eto 3anio npenopMBaMe Ha bchhkh 
nenjepqaqn m npe^aBaT ci>6paHHTe ot tsx MarepnajiH b HITM. 




flOniJIHHTEJIHH METOflH 
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3anaraHe Ha npHMaMKH 

Ako pa6oTHM b fla^eH pafioH h CMe opraHH3HpajiH 6a30B narep, e y^aHHO m nocTaBHM „npnMaMKn" (napneTa 
CHpeHe, KaniKaBaji, pn6a, Meco, mpaceH xjm6 h jxpyra mhph3jihbh hjih pa3BaneHH xpaHH) b nemepn, b kohto CMe BjnoajiH, 
ho ynoB'bT e 6hji He3a,aoBOJiHTeJieH hjih He CMe ci>6pajiH hhiiio. HaH-flo6pe e j\& rn cjitokhm new nnocKH KaMMH, 3a aa 

3aiHHTHM npHMaMKaTa OT JJHBH 5KHBOTHH (nopOBe, A30BHH, JIHCHHh). HsKOJIKO flHH CRSJX TOBa MTOKe JX& npOBepHM 

npHMaMKHTe h m. cb6epeM ci>6pajiHTe ce »chbothh. 

Chhmkh 

IToBeHeTO cbBpeMeHHH HH(j>poBH KaMepH ^aBaT bmmtokhoct 3a HanpaBaTa Ha KanecTBeHH chhmkh, BKJiioHHTejiHO h 
Ha ape6HH 5KHBOTHH b nemepH. >KejiaTejiHO e m. CHHMaTe xchbothoto b pasjiHHHH no3H. 3a cbxcajieHHe npn noBeHeTO rpynn 
Gesrpi.GHaHHH 5KHBOTHH caMO CHHMKaTa He e flocTai-bMHa, 3a jx& fajxe onpefleneH BHjja, ho e mhoto no-flo6i,p BapnaHT 3a 
jjOKyMeHTHpaHe ot pa3Ka3a no cnoMeHH. ^Ipes chhmkh Moace m perHCTpnpaTe h BH^aHHTe npHJienn. PfanpamaHTe hh no 
eneKTpoHHaTa noma 6jih3kh chhmkh Ha xchbothh, npHJienHH kojiohhh, nepenn, CKeneTH h jrpyrH o6pa3HH, kohto He CTe 
ycnenH j\& cb6epere, KaTO npHJioxcHTe tohhh ^aHHH 3a HaxoflHmeTO h ycJiOBHSTa Ha 3acHeMaHe. JlHHHHKa hjih jrpyr 
npe^MeT 3a Manja6 e npenopMHTejiHO m. npncbCTBa b hakoh ot Ka^pHTe. 

Bjiaro/iapHOCTH 

HanncBaHeTO Ha Ta3H CTaTHa h ynacTHeTO Ha aBTopHTe b KOH(]>epeHHH5rra, nocBeTeHa Ha 50-ro^HniHHHaTa Ha Kjiy6 
„AKaaeMHK", 6e (J)HHaHCOBO nojjnoMorHaTO ot npoeKT E- 1523/05 „ni>pBO H3CJieflBaHe Ha no^3eMHaTa noBi>pxHOCTHa cpe^a 
(nnC) b EMrapna: cpaBHHTeJieH aHajiH3 Ha (}>ayHaTa b KapcTOBH h CHJiHKaTHH paftoHH bi>3 ocHOBa Ha H36paHH rpynn 
6e3rpi,6Ha t iHH xchbothh" Ha H<I>HH-MOH. ITpeaBapHTejiHO GnarojjapHM Ha bchhkh, kohto yenesrr j\a ci>6epaT, noflxoflflmo 
cbxpaHAT h TpaHcnopnpaT j\o HITM npo6a c nemepHH xchbothh. TaKa BanieTO HMe me ocTaHe 3aBHHarn b HayHHHTe 
TpyaoBe n KaTano3H Ha SHOcneneojiorHHHHTe npoyHBaHna. Ako m,K CTe cb6pajin hob 3a HayKaTa mijx, e BepoaTHO 
5KHBOTHOTO jxa &hj\e KptcTeHO c BanieTO HMe. Ycnex! 
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MOHMTOPMHrOBO nPOYHBAHE B"bPXY nPMJIEnMTE 
(Mammalia: Chiroptera) B M3TOHHMTE POflOnM, 

5"bJirAPM51 

HsaH nAH^yPCKH Bacnji nonOB 

Hhcthtvt no 30ojiorH», EtJirapcKa AKaneMusi Ha HayKHTe, 6yn. L[ap OcBo6cwHTeJi JVs 1, 1000 Co<j>nfl, EMrapHfl 

MONITORING STUDY ON BATS (Mammalia, Chiroptera) IN 
EASTERN RHODOPES, BULGARIA 

Ivan PANDURSKI Vassil POPOV 

Institute of Zoology, Bulgarian Academy of sciences, 1, Tsar Osvoboditel Blvd. 1000 Sofia, Bulgaria 

Pe3K)Me 
no Bpewie Ha flByroflnujHO mohmtopmhtobo npoyHBaHe (2005-2006) B-bpxy bhaobhh cbCTaB v\ 
pa3npocTpaHeHneTO Ha npnnennTe Ha TepnTopnjua Ha E-bnrapkm b M3TOHHMTe Poflonn, 6sixa 
ycTaHOBeHM 061140 16 BMfla. OcBeH npeKM Ha6moAeHMfl Ha npunennTe b no,q3eMHn y6e>Knma 
(nemepn n mmhhm ranepnn), ocHOBeH wieTOfl Ha noneBO M3cneflBaHe 6e perncTpaunjua v\ 
aHann3-bT Ha M3flaBaHHTe ot npmieriHTe yjiTpa3Byun. Haii-roroiMO bmaobo 6oraTCTBO (14 
BMfla) 6e ycTaHOBeHO b patioHa Ha rpafl MaAwapoBO n HeroBMTe okojihocth - m. Kobsh Kan, 
ra6epoBOTO flepe n AP- TyK 6e ycTaHOBeHa n MHoronucneHa pa3MHO>KMTejiHa kojiohmh Ha 
ronewiHH noAKOBOHOc (Rhinolophus ferrumequinum) n TpwuBeTHkm houjhhk (Myotis 
emarginatus), Aociwauja xmjihah eK3eivinnsipn n 3aewiaina noA3ewiHn c-bop-bweHkm Ha MMHaTa 
„KannTaH lleTKo". YcTaHOBeHO 6e v\ ep.no hobo HaxoAume Ha M3KJiK)HMTeriHO peAKkm 3a 
E~biirapM5i 6y/iAoroB npmien (Tadarida teniotis) b patioHa Ha c. florma Kyna. Boahmht holuhhk 
(Myotis daubentonii) 6e ycTaHOBeH b rojiniuia nwcneHOCT, KaTO to3m bha noKa3Ba 
M3KJiK>4HTenHO BMCOKa xpaHMTe^Ha aKTMBHOCT HaA BOAaTa Ha p. Apaa n Eana peKa. HecTO 
cpeiuiaHM BMAOBe TyK ca caBueBOTO npnnenwe (Hypsugo savii), neuiepHMHT AtJiroKpun 
(Miniopterus schreibersii), KacpHBOTO n wiariKOTO KacpnBO npnnenne (Pipistrellus pipistrellus n 
Pipistrellus pygmaeus), o6nTaBawin npeAnivmo CKa/iHM TepeHM n Ha/iMHHM noA3ewiHn y6e>KMLna, 

KaKTO M H5IKOM BMAOBe, XapaKTepHM 3a rOpCKM MaCMBM: p-b>KAHBMHT M MajlKMHT BeHepHMK 

(Nyctalus noctula n Nyctalus leislerii). 

Kjiiohobm Aywin: Chiroptera, M3tohhm PoAonn, pa3npocTpaHei-me, 3ByKOB aHann3 

Abstract 

During two years monitoring study (2005-2006) on the species composition and distribution of 
bats on the Bulgarian territory in Eastern Rhodopes, a total of 16 species have been 
established. Except the direct observations in underground roosts (caves and mine galleries), 
main field method was the registration and analysis of emitted ultrasounds by bats. Highest 
species richness (14 species) has been established in the region of Madjarovo town and its 
surroundings - the places Kovan kaja, Gaberovoto dere, etc.). Numerous breeding colony, 
consisting by thousands specimens of Greater Horseshoe bat (Rhinolophus ferrumequinum) 
and Geoffroy's bat (Myotis emarginatus) occupied the underground constructions of Kapitan 
Petko mine. A new locality of the rare on the territory of Bulgaria European free-tailed bat 
(Tadarida teniotis) has been found in surroundings of Dolna kula village. The Daubenton's bat 
(Myotis daubentonii) has been established in great number and the species shows extremely 
high feeding activity above the water surface of Arda River and Bjala reka River. The Savi's 
pipistrelle (Hypsugo savii), the Schreiber's bat (Miniopterus schreibersii) and the Common and 
Soprano pipistrelles (Pipistrellus pipistrellus and Pipistrellus pygmaeus) are frequent in the 
studied area and they inhabit mainly rocky terrains and available underground roosts. Two 
species, the Noctule and Leisler's bat (Nyctalus noctula and Nyctalus leislerii), are 
characteristic faunistic elements for forested regions. 
Key words: Chiroptera, Eastern Rhodopes, distribution, sound analysis 
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1. Yboh 

Jlocera qa TepnTopmrra Ha EMrapna ca ycTaHOBeHH 32 Bqna qpqneqq, qpqqanneacaiqq kt>m nonpaspeji Microchiroptera, 
KoeTO Hapeacna HamaTa CTpaHa cpep pafioHHTe c qaq-ronsMO BqnoBO 6oraTCTBO b EBpona. ToBa ca enqqcTBeqqTe 
6o3aHHHi]H, npHcnoco6eHH 3a aKTHBeH noneT. XpaqsT ce npe^HMHO c HaceKOMH, KaTO ca aKTHBHH ochobho npe3 qonrra. 
OpneHTHpaT ce b npocTpaHCTBOTO h HaMHpaT cbohtc acepTBq c qoMonrra Ha q3naBaqqTe ot tax ynTpa3Byqq Ha qpqqqqqa 
Ha exonoKaqqsrra. FfonaBaqqTe ot qpqneqqTe ynTpa3Byqq b qoBeneTO cnyqaq ca BqnoBocqeqqcjfflHqq. 3nMyBaT qpenqMqo b 
noa3eMHH y6eacHma xapaKTepq3qpaiqq ce c OTHOCHTenqo qocToaqqa TeMnepaTypa. ripe3 T03H nepno^ acHBOTHHTe chjiho 
CHHacaBaT CBome MeTa6onHTHH (}>yqKqqq h TenecHa TeMnepaTypa. Pa3MH05KaBaT ce npe3 qepqona Mafi-ioHH b 33bhchmoct 
ot KJiHMaTHHHHTe oco6eHOCTH Ha o6HTaBaHH« pafioHH h paacnaT o6hkhob6ho enqo, a b penKH cnyqaq h nBe MajiKH. 
ITpHJienHTe ca y«3BHMH KaKTO no OTHonieHne Ha ynaBflqero hm ot npyrq xqiqqqqq /enpq xhiuhh nTnqn, nqBq kotkh, 
jincnqn n pp./, Taica n no OTHomeHne Ha H3Tpe6BaHeTO hm ot HOBeica. H3non3BaHeTO Ha qqceKTqqqnq b cencKOTO 
CToqaqcTBO qaMansrea xpaqqTenqaTa hm 6a3a h Hina necTO qp«K TOKcqqeq e<j>eKT. Cnnqo y«3BHMH ca qo BpeMe qa 
pa3Mqo5KaBaqe q 3qMyBaqe b qon3eMqq yGexcqiqa, npenqMqo qeiqepq, Ki>neTO ca o6eier qa Bannancicq neqcTBqa. 

B EMrapqfl qpqneqqTe ca Bee oiqe cJia6o qpoyqeqq, MaKap q na ca q3BecTqq qoBeneTO roneMq Konoqqq qa 
qeiqepooSqTaBaiqqTe BqnoBe. MqrpaqqqTe, xpaqqTenqqsrr cqeKTip, pa3qpocTpaqeqqeTO q ocqoBqqTe acqeicra Ha 
6qoJiorq«Ta qa ropcKqTe BqnoBe ca b qananeq qepqofl qa qpoyHBaqe y qac. 

3aeMaiiKq epmi ot KpaqqqTe 3Beqa b Tpo<j>qqqqTe Bepqrq qa eKocqcTeMqTe, qpqneqqTe ca qqnqicaTopqa rpyqa 3a 
cbCToaqqeTO qa OKOjmaTa cpena q Baxceq eneMeqT qa eKOJiorqqqqa MoqqTopqqr. Ot npyra CTpaqa, cqeqq<j>qKaTa qa 
Texqqa qanqq qa xcqBOT o6ycJiaB« q o6eierqBqqTe MeTononorqqqq TpynaocTq qpq q3BT>pniBaqeTO My. ITpqnaraqeTO qa 
KOJiqqecTBeq aqanq3 qpq Ta3q rpyqa 6o3aqqqqq e necTO qeBMMTOKqo. ITpaKOTO qpe6po$ffiaqe qa qqnqBqnqTe, (}>opMqpaiqq 
enm qnq npyra Konoqqa, e BMMoacqo caMO qpq BqnoBeTe, oSqTaBaiqq qon3eMqa qnq HOBenncq qocTpofiicq. B Te3q cnyqaq 
cbiqo qe MoaceM na 6T>neM cqrypqq, ne OTHeTenqTe pe3yjiTaTq OTpa35maT peanqqa 6poq, Ti>q KaTO qacT ot q3cnenBaqqTe 
qo^3eMqq xa6qTaTq ocTaBaT qenocrbqqq 3a HOBeica. KnacqqecKqflT MeTOfl qa ynoB c opqqTonorqqqq Mpeacq naBa caMO 
epaa (J)parMeqTapqa oqeqKa qa BqnoBqa cbCTaB. 

2. J,ocerauiHH npoyHBaHHH h jiHTepaTypeH nperjie/i 

J\o 90-Te ronqqq qa Mqqanqa BeK CBeneqqflTa 3a qpqneqqTe b ItaoqqqTe Ponoqq ce orpaqqnaBaxa raaBqo cbc 
c-boSnieqqa 3a qaxonqiqaTa H a 8 Bnna qpqjieqq (Gueorguiev & Beron, 1962; Beron & Gueorguiev, 1967; Beron, 1994; 
HANAK & Josifov, 1959; Beshkov, 1998). Dietz et al. (2002) 3a qp-bB q-bT 3a E-wirapqa ebo6iqaBar Pipistrellus pygmaeus ot 
pafioqa qa Ma^acapoBO. 

ripe3 qepqona 1995-2002 r. IVANOVA & Gueorguieva (2001) qpoBeacnaT qpoyHBaqe BT>pxy qpqjieqqaTa (J)ayqa 
qa H3ToqqqTe Ponoqq qa TepqTopqaTa qa Entrap q« q rT>pqq». H3qoJi3Baqq ca MeTo^qTe qa ynoB c opqqTOJiorqqqq Mpeacq 
q qpoBepKa qa q3BecTqq q qoTeqqqanqq y6e5Kqnia /qeniepq, ranepqq, qocTpoiiKq q pp./. 06o6nieqq ca nqTeparypqqTe 
flaqqq q ca qpe^cTaBeqq qoBq aaqqq 3a pa3qpocTpaqeqqeio qa 25 Bq^a qpqjieqq ot 86 qaxo^qnia b H3TOHqqTe Po^oqq. 
Ot pafioqa qa Ma^acapoBO ca ycTaqoBeqq 13 Bq^a qpqjieqq. HaqpaBeqa e 30oreorpa(j>CKa q (^ayqqcTqqqa xapaKTepqcTqKa 
qa q3CJieaBaqaTa qpqneqqa (J)ayqa. 

Benda et al. (2003) o6o6njaBar qanaTa qanqqqa qq(J)opMaqqa 3a qpqneqqTe qa TepqTopqsrra qa EMrapqa po 
T03q MOMeqT. 

B qacToaniOTO MoqqTopqqroBO qpoy^Baqe qa TepqTopqaTa qa H3ToqqqTe Poaoqq e qpqjioaceq MeTOfla 3a 
perqcTpaqqa q KOMqioTtpeq aqanq3 qa q3jjaBaqqTe ot qpqneqqTe yjrrpa3Byqq, KoeTO 3qaqqTenqo pa3niqpq qaniqTe 
qo3qaqqa 3a BqjjoBqa CbCTaB qa qpqneqqTe b TexqqTe xpaqqTenqq xa6qTaTq q jjeqoqoniqa aKTqBqocT. 

3. MeTO/iOJiorHH. MeTO/iH Ha paSoTa. IlepHO/iH Ha H3CJie/iBaHe. OnHcaHHe CTaHqHHTe. 

H3qon3Baqq ca cnejjqqTe MeTo^q: 

ynoB c opqqTOJiorqqqq Mpeacq qa BxojjoBe qa q3KycTBeqq qoj]3eMqq ranepqq; 

qpaKO qa6jnoaeqqe b jjqeBqq y6eacqnia: Mqqqq ranepqq, KapcTOBq q ByjiKaqcKq qeniepq; 

perqcTpaqqa q aqanq3 qa q3JjaBaqqTe ot qpqneqqTe yjrrpa3Byqq. H3qoJi3Baq e yjrrpa3ByKOB aeTeKTop Pettersson 

D 240 q 3aqqcBani KaceTO(J)OH Sony. rioJiyqeHHTe KOMqKrrbpqq coqorpaMq ca aqanq3qpaqq c qoMonia na 

co(J)Tyepqa qporpaMa BatSound 3.1 for Windows. 

Enqq aiiTepqaTqBeq qa KJiacqqecKqTe MeTo^q 3a MoqqTopqqr qa qpqneqqTe e perqcTpaqqaTa q aqanq3T>T qa 
q3jjaBaqqTe ot t«x ynTpa3Byqq. J\ocera Toq e TBtpae ManKO qpqnaraq b EMrapqa (Pandourski, 2004), qopanq 
qeo6xoaqMOCTTa ot CKT>qa aqapaTypa q nqqcaTa qa o6yneqq cqeqqanqcTq. AKTqBqo 6e qpqnoaceq ot aBTopqTe qo BpeMe 
qa qqBeqTapq3aqq»Ta qa qpqneqqaTa (J)ayqa qpq oqpeaenaqe qa qoTeqqqanqqTe MecTa 3a 3arqqTa ot eBpoqeficKaTa 
eKonorqnqa Mpeaca HATYPA-2000 y qac. ynTpa3ByKOBq»T aqanq3 qq naBa MqoroKpaTqo qoBe^e qq<J)opMaqqa 3a BqnoBqa 
CbCTaB b q3cnejjBaqq« xa6qTaT, OTKonKOTO KnacqqecKqTe Meio^q qa q3cneaBaqe. 3a cbacaneqqe q TyK qe MoaceM pa 
qonyqqM aocTOBepqq aaqqq 3a Hqcneqocrra qa qoqynaqqqTe. ITpe^qMCTBOTO qa MeTona e, ne Moace pa ce OTHeTe 
jjqqaMqKaTa qa aierqBqocTTa qa perqcTpqpaqqTe BqjjoBe b q36paqqTe TOHKq umi TpaqceKTq qa MoqqTopqqra, a qMeqqo: 
qanano qa qoninaTa aKTqBqocT, CTeqeq qa aKTqBqocT b xpaqqTenqqTe xa6qTaTq, jjeqoqoninq Mqrpaqqq, q3naBaqq 
coqqanqq 3Byqq q pp. B T03q cnyqaq 6po«T qa perqcTpqpaqqTe ynTpa3Byqq 3a ejjqqqqa BpeMe qq cnyxcq KaTO e^qa 
qpoMeqnqBa Benqqqqa 3a oqeqKa qa aKTqBqocTTa (Furmankiewicz, 2003). Bee oiqe b nayqqaTa nqTepaTypa qe e BT>3qpqeT 
enqqeq qoaxofl qpq ynTpa3ByKOBq» MoqqTopqqr qa qpqneqqTe. JlqqcBaT q o6nionpqeTq qqneiccq, o6BT>p3Baniq 
qonyneqqTe aaqqq, 3a pa Morar qpoyHBaqqaTa pa 6T>j]aT qoBTopaeMq qo e^qqqa MeTo^qKa ot pa3nqqqq q3cneaoBaTenq b 
pa3nqqqq eKocqcTeMq. ITpq BceKq epim cnyqaq cxeMaTa qa MoqqTopqqra e qqjjqBqjjyanqo q36paqa. 

ITepqojTbT qa MoqqTopqqr o6xBania pa3Mno5KqTenqqa qepqofl / 1 0- 1 5 roqq 2005; 8-13 ionq 2005; 5-10 roqq 2006/, 
qepqojTbT qa eceqqq Mqrpaqqq q pa3cenBaqe /10-16 ceqTeMBpq 2005/ q icbcqo-eceqeq qepqoa /14-17 qoeMBpq 2005; 24-27 
qoeMBpq 2006/. 
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PafioH'bT Ha H3CJieflBaHe o6xBama: 

HMnaKTHH qjionqi: xuiMa A^a-Tene Kpaii KpyMOBrpaa /TpaHceKT ot okojio 2 km no ntTa ot q30CTaBeqaTa xqxca 
no nocoKa KpyMOBrpaa, tohkob nyHKT Kpaii xnacaTa n ^onqqaTa Ha p. KpyMOBqqa/, CKajiHH KOMnneKcn b 
^OJiHHaTa Ha p. KpyMOBnqa Kpaii c. Esma Kyna. 

<I>ohobh CTaqqqq: OKOJiHOCTHTe Ha rp. Ma^acapoBO (m. KoBaH Kaa, ^onqqaTa Ha p. Ap^a b 6jih30ct no KapnepaTa 
Meac^y Ma^acapoBO n c. EopncjiaBqn; nocTpoiiKH b Ma^acapoBo; ra6epoBOTO flepe; cboptaceHna Ha MHHa 
"KanHTaH ITeTKo", MHHHa ranepna b m. KoBaH Kaa), CKajiHCTO flepe Kpaii c. rioToqqqqa, ^OJinHaTa Ha p. Ap^a Ha 
okojio 2 km noa CTeHaTa Ha »3. CTy^eq KJia^eqeq; flonqqaTa Ha Eana peKa b OKOJiHOCTHTe Ha c. Me^eq 6yK; c. 
EopHCJiaBqH q Bo^qq qjionqi qa so. „HBaqjioBrpaa" Kpaq cenoTo; KapcTOBq qeniepq: „Ee3qMeqqa" Kpaii c. .Hpjiqo 
^lepKOBqnje q „Kapa^>Ka qqjiep" Kpaii c. Ban KJia^eqeq. 
ITpe3 2005 ro^qqa oSnio ca aqanq3qpaqq 534 coqorpaMq, KaTO OT^enqq (J)aiijioBe, a qpe3 2006 - 333 coqorpaMq 
/Ta6ji. 1/. 



Ta6n. 1. Epoii pezucmpupanu ynrnpcasyxosu 3tmucu u jioKwiumemu. 



JIoKajiHTeT 


Epoii 3aqqcq qpe3 2005 r. 


Epoii 3aqqcq qpe3 2006 r. 


1. A/ja Tene 


14 




2. rafiepoBOTO aepe 


62 




3. M. Kooaii Kaa h aojiHHaTa Ha Ap/ia 


268 


108 


4.OK0JiH0CTHTe Ha rp. Ma/jxcapoBO 


48 




5. IIoTOHHHiia h aojiHHaTa Ha Ap/ia 
tiojx CTeHaTa Ha H3. „CTy,aeH 
Kjia/ieHeu" 


45 




6. Esijia pcica Kpaii c. Me/ieH 6yK 


97 




7. P. KpyMOBHqa, Kpaii c. J,0JiHa Kyjia 




11 


8. Ileiuepa „Be3HMeHHa 1" Kpaii c. 

J,OJIHO HepKOBHHie 




14 


9. Jl3. „HBaiijiOBrpafl" 




127 


10. c. Hopuc.iaBUH 




11 


JIOKajiHTeTH c npeKH iiaS.iioTjciiiin 


Merofl qa MoqqTopqqra 


11. Ilemepa „Kapaj>Ka HHJiep" 


IToceiqeqqe qa qenjepaTa q qpaKo qa6jiKmeqqe 


12. Ilemepa, „Be3HMeHHa 2", c. J,ojiho 
HepKOBHme 


Yjiob c opqqTOJiorqqqa Mpexca, qoceiqeqqe qa qeniepaTa q qpsKO 
qa6jnoaeqqe 



ITpoBefleqq ca qpeKq qa6jiKmeqq« q ynoBq c opqqTOJiorqqqq Mpeacq q b aneflqqTe qyqKTOBe, qeoT6eJM3aqq b Ta6n. 1 : 
TpqKpaTqo qa Bxo^a qa q30CTaBeqa Mqqqa ranepqa b m. KoBaq Kaa qpe3 2005 r. q e,iqroKpaTqo qpe3 2006; 
TpqKpaTqo qa Bxo^a qa q30CTaBeqa Mqqqa ranepqa b TaSepoBOTO aepe Kpaii Ma^acapoBO - 2005 r.; 
qpeKq qa6jnofleqqa nan pa3Mqo»cqTajiqa Konoqqa bt>b BeqTqnaqqoqqaTa niaxTa qa py^qqK "KaqqTaq rieTKo" - 
2005 r.; 

qpeKq qa6nKmeqqfl nan pa3Mqo»cqTeJiqa Konoqqa ot MajiKq qo^KOBoqocq qofl qoKpqBa qa nocerqTejicKqfl 
qeqTip b Ma^xcapoBO - 2005 r.; 

qocenieqqe qa Tpq qeniepq b paiioqa qa c. /],ojiqo ^lepKOBqnie - 2006; 
qocenjeqqe qa qenjepara „Kapafl5Ka qqjiep" Kpaii c. Esm KJia^eqeq - 2006; 
qocenieqqe qa q30craBeqa Mqqqa ranepqa Kpaii Ma^acapoBO - 2006. 

4. <DayHHCTHHHH h eKOJiorHHHH npoyHBaHHH. 

CnnctK Ha ycTaHOBeHHTe butjobc 

06nio ycTaqoBqxMe 16 Bq^a qpqjieqq, qqeTo pa3qpeaeJieqqe b oxaenqqTe qyqKTOBe qa MoqqTopqqra e 
qpe^CTaBeqo qa Ta6jiqqa 2. ITopaflq cqeqq(j>qKaTa qa yjiTpa3ByKOBqa aqanq3, b MajiKO cnyqaq qe e oqpe^ejieqa Bq^OBaTa 
qpqqa^jieacqocT qa qacr ot q3^aBaqqTe 3Byqq. B Te3q cnynaq MoaceM j\a 6i>fleM cqrypqq caMO 3a po^oBaTa qpqqa^jieacqocT 
qa acqBOTqqTe, KoeTO e OTpa3eqo q qa Ta6jiqqa 2. 



Ta6n. 2. Budos c-bcmae u pa3npedejienue na npwienume s nyHKmoeeme 
Cbomeemcmeam na me3u om znaea Mamepuwi u Memodu). 


Ha MOHumopuma 


(noMepama na nyHKmoseme 


Bq^oBe \ ITyqKTOBe 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Rhinolophus ferrumequinum (Schreber) 




+ 


+ 


+ 
















+ 
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Rhinolophus hipposideros (Bechstein) 




+ 


+ 


+ 








+ 






+ 


+ 


Rhinolophus blosii Peters 




+ 




+ 


















My otis sp. 


+ 


+ 


+ 


+ 


+ 


+ 




+ 




+ 






Myotis myotis (Borkhausen) 






+ 










+ 










My otis myotis/blythii 


+ 




+ 


+ 


















Myotis emarginatus (Geoffroy) 


+ 


+ 


+ 


+ 


















Myotis daubentonii (Kuhl) 






+ 




+ 


+ 




+ 


+ 


+ 






Nyctalus noctula (Schreber) 




+ 


+ 


+ 




+ 






+ 


+ 






Nyctalus leisleri (Kuhl) 




+ 


+ 






+ 






+ 


+ 






Pipistrellus sp. 


+ 


+ 


+ 






+ 






+ 








Pipistrellus pipistrellus (Schreber) 


+ 


+ 


+ 


+ 




+ 




+ 




+ 






Pipistrellus nathusii (Keyserling & Blasius) 




+ 


+ 




+ 








+ 


+ 






Pipistrellus nathusii/kuhlii 












+ 






+ 


+ 






Pipistrellus pygmaeus (Leach) 






+ 






+ 






+ 








Hypsugo savii (Bonaparte) 




+ 


+ 




+ 


+ 




+ 


+ 








Eptesicus serotinus (Schreber) 




+ 


+ 


+ 


+ 


+ 














Miniopterus schreibersii (Kuhl) 




+ 


+ 


+ 








+ 










Tadarida teniotis (Rafmesque) 




+ 


+ 








+ 













Ha6jiKmaBaHaTa ce30HHaTa ^HHaMHKa e crpa3eHa Ha Ta6jinna 3. 



Ta6n. 3. Ce30HH0 pa3npede.ienue na npwiennama qbayna. 



BuflOBe \ MecerjH 


KJHH 


KJJIH 


Ceirr. 


HOeMBpH 


Rhinolophus ferrumequinum (Schreber) 


+ 


+ 


+ 


+ 


Rhinolophus hipposideros (Bechstein) 


+ 


+ 


+ 


+ 


Rhinolophus Wash Peters 


+ 


+ 






Myotis sp. 


+ 


+ 


+ 


+ 


Myotis myotis (Borkhausen) 




+ 


+ 




Myotis myotis/blythii 


+ 


+ 


+ 




Myotis emarginatus (Geoffroy) 


+ 


+ 


+ 




Myotis daubentonii (Kuhl) 


+ 


+ 


+ 


+ 


Nyctalus noctula (Schreber) 


+ 


+ 


+ 


+ 


Nyctalus leisleri (Kuhl) 




+ 


+ 


+ 


Pipistrellus sp. 


+ 


+ 


+ 


+ 


Pipistrellus pipistrellus (Schreber) 


+ 


+ 


+ 


+ 


Pipistrellus nathusii (Keyserling & Blasius) 


+ 


+ 


+ 


+ 


Pipistrellus pygmaeus (Leach) 




+ 




+ 


Hypsugo savii (Bonaparte) 


+ 


+ 


+ 


+ 


Eptesicus serotinus (Schreber) 


+ 


+ 


+ 




Miniopterus schreibersii (Kuhl) 


+ 


+ 


+ 


+ 


Tadarida teniotis (Rafmesque) 


+ 


+ 


+ 


+ 



ITohth bchhkh perncTpnpaHH BHflOBe npHCbCTBaT nocTOflHHO ot pa3MH05KHTejiHHfl nepnofl jxo Kpaa Ha eceHHHTe 
Mnrpannn h Henocpe^cTBeHO npe^n 3HMyBaHeTO. H3KJiK>HeHne npaBST hskoh pa3MH05KaBainn ce Ha H3CJieflBaHaTa 
TepHTopHfl h pjmico ycTaHOBjffiaHH BHflOBe. Tsxhoto npncbCTBHe TyK e HanMHO Bepojrrao h npe3 no-KT.CHHTe nepno^n Ha 
ro^HHaTa, ho nopa^n TaxraTa HHCKa MHCJieHOCT h HaManem aKTHBHOCT e Tpy^HO m. 6t>flaT perncTpnpaHH. KacjmBOTO 
npHJienne (P. pipistrellus) noKa3Ba nocToaHHO BHCOKa aKTHBHOCT flopn h npe3 KT.CHO-eceHHHfl nepno^ npn cpaBHHTeJiHO 
hhckh TeMnepaTypH Ha BM^rynmaTa cpe^a /5-6 rpa^yca no L[eJi3HH/. IToao6HO noBeaeHne Ha T03H bh^ e perncTpnpaHO ot 
Hac h b 3ana^HHTe Po^onn, Pnna, IThphh h j\p. EyjmoroBHflT npnnen (Tadarida teniotis) cbino Bepojrrao 3ana3Ba CBOjrra 
aKTHBHOCT npe3 irajiaTa ro^nm. B panoHa Ha CKajiHHTe ByjiKaHHHHH KOMnneKCH b flOJiHHaTa Ha p. KpyMOBHqa nuanBH^HTe 
ot KOJiOHHaTa HanycKaxa ^HeBHOTO ch y6e5Knme He3aBHCHMO ot kt>chh» eceHeH nepno^ h BJiaacHOTO h p»3KO 3acTy^aBamo 
Bpeivie. TaxHaTa aKTHBHOCT 3anoHHa okojio CKajiHTe h cnea okojio nonoBHH Hac acnBOTHHTe OTJieiaxa Ha no-flaneHHO 

pa3CT0»HHe. 

5. AHajiH3 Ha ycTaHOBeHaTa (|>a\na no jiOKajiHTe™. 

1 . Aaa Tene 

Ha6jiK>aeHHaTa h 3anncHTe 6»xa npoBe^eHH Ha TpaHceKT no m>T8 3a H30CTaBeHaTa TypncTHHecKa xnxca h 
CTaqHOHapHO Kpan xnxcara. PerncTpnpaHa 6e cna6a aKTHBHOCT caMO Ha neT BH^a npnnenn. KacjwBOTO npnnenqe (P. 
pipistrellus), Maicap h c HHCKa HncjieHOCT, HMaine Han-npo;n,j»KHTeJiHa aKTHBHOCT, koato cnea nonyHoni nocTeneHHO 
3aTHXBa. B XHacaTa He 6axa ycTaHOBeHH npnnenn. JlnncaTa Ha noflxoflflinn flHeBHH y6e5Knma b panoHa, a HMeHHo: 
roJiaMaTa nnom ot MJia^n hjih nraojiHCTHH HacaxyieHna, npaKTmecKH nnncaTa Ha CKajiHH BeHnn h jxp., ca cnopefl Hac 
ocHOBeH (J)aKTop 3a hhcko BHflOBO pa3Hoo6pa3He. 

2. CKajiHH KOMnneKCH b ^ojinHara Ha p. KpyMOBHqa Kpafi c. J\osma Kyna. 

YcTaHOBeHOTO TyK Haxo^nine Ha HSKjnOTHTeJiHO pe^KHa 3a CTpamTa h H3TOHHHTe Po^onn 6yjmoroB npnnen e 
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hobo. KojioHHjrra, o6HTaBama ByjiKaHCKHa CKaneH TepeH Ha neBira 6par Ha peKaTa ce cbctoh qaq-MajiKO ot jjeceTqqa 
eK3eMnjiapa, kohto c qacTMBaqeTO Ha BeHepTa noHTH e^qoBpeMeqqo H3JiHTaxa ot ^HeBHOTO y6e5KHme h 3anoHBaxa m. 
jieTST Ha BHCOHHHa Hafi-MajiKO aeceTHHa MeTpa. Crsjx okojio 20-30 MHHyTH rpynaTa ot jieTamn qpqjieqq ce pa3qpi>cqa. 

3. rafiepoBOTO aepe, rp. Ma/iiKapoBO 

ripHJienHOTO CT>o6mecTBO ce xapaKTepH3Hpa etc cpaBHHTenHO rojraM Spofi BqjjoBe - 14. ToBa Moxce m ce o6acHH 
c pa3Hoo6pa3HeTO ot ^HeBHH y6e5KHma h xpaHHTenHH xa6qTara TyK - OTBopeHH mhhhh ranepHH, CKajiHH KOMnneKCH, 
TeHam noTOK no BpeMe Ha nacT ot ro^qqaTa, otkphth noJMHH, mrbTHH ropcKH qjionqi c qajiqqqe Ha CTapq xpanynaTH 
^tpBeTa. C BHCOKa aKTHBHOCT TyK ca Tpn BH^a: caBHeBOTO npHJienne (H. savii), Ka(j>SBOTO npHJienne (P. pipistrellus) h 
pi.ayiHBHflT BeHepHHK (N. noctula). H Tpme BH^a no^KOBOHOCH qpqjieqq BepoflTHO H3non3BaT 3a ^qeBqq y6e5KHma 
H3KycTBeHHTe nofl3eMHH ranepHH h CKajiHH qenKH. B asa cjiyqaa 6e perqcTpqpaq h npenHTam 6yjmoroB npnnen 
(Tadarida teniotis). He e H3KJiK>HeHO kojiohhs Ha BH^a m H3non3Ba 3a jjqeBqo y6eacHme qeqqaTqqa b pa3KpHBamHTe 
ce TyK CKajiHH KOMnneKCH. 

4. MecTHOCT Kooaii Kaa h /HwiimaTa Ha Ap/ia Menmy Ma/jxcapoBO h c. bopuc.iaBuu 

TyK perHCTpnpaxMe qaii-rojraM 6pofi BH^OBe /o6mo 14/. ITo BpeMe Ha MOHHTopHHra He 6e ycTaHOBeH caMO 
Rhinolophus blasii, ho TepqTopqsrra Ha xpaqqTenqa My aKTHBHOCT e b qeqocpeflCTBeqa 6jih30ct: pe^OBHO eK3eMqjrapq 
Ha BH^a 6axa perqcTpqpaqq Kpafi MOCTa Ha raaBHHa OT 3a MajjxcapoBO. Ha TepHTopnaTa Ha eflHOHMeHHara 3anjqTeqa 
MecTHOCT h Henocpe^TBeHO jxo p. Apjja, MoraT j\& ce pa3rpaqqqaT qjionqi, Kt^eTO OT^enHHTe BH^OBe qpqjieqq 
noKa3BaT pa3JiHHHa CTeneH Ha aKTHBHOCT. 

/],BaTa BH^a no^KOBOHOCH qpqjieqq ce cpemaT cpaBHHTeJiHO pflflKO. E^hhhhhh eK3eMqjrapq Ha MajiKHa 
no^KOBOHOc 6axa qaSjnojjaBaqq jx& HanycKaT OTBopeHaTa MHHHa rajiepqa Henocpe^cTBeHO jxo nT>T». XpaHHTejraa 
aKTHBHOCT Ha rojieMHfl no^KOBOHOc 6e perqcTpqpaqa qaa Bojiqq qjionqi /p. Ap^a/. nojjo6qo qoBe^eqqe Ha T03H bh^ e 
cna6o no3HaTO b qayqqaTa jiHTepaTypa, ho HHTeH3HBHHTe qpoy^Baqqa c yjiTpa3ByK0B aeTeKTop qoTBtpayiaBaT T03H 
(JiaKT h b apyrn pafioHH Ha lOxcqa EMrapqfl. 

Myotis myotis 6e ynoBeH b opHHTOJiorHHHa Mpeaca Ha Bxo^a Ha MHHHaTa rajiepqs Kpafi nwa. CpaBHHTenHO 
BHCOKa e HeroBaTa aKTHBHOCT okojio Bxoaa Ha ranepqjiTa h b qeqocpeflCTBeqa 6jih30ct okojio CKajiHTe. 

BojjHHaT hohihhk (Myotis daubentonii) e c nocTOflHHO BHCOKa aKTHBHOCT nan BOJjaTa Ha p. Apjja b qenqs 

MOHHTOpHHrOB yHaCTbK. 

CaBHeBOTO h Ka(J)»BOTO npHJienneTa jieTST npe3 qsmaTa hohi h noKa3BaT cpaBHHTenHO paBHOMepHa aKTHBHOCT 
/cnea nHKOBaTa aKTHBHOCT Ha CBeHepsBaqe/ okojio CKajiHHTe KOMnneKCH. Haa peKaTa no^TH He ce cpemaT. ToBa ca h 
flBaTa BHjja kohto mpBH HanycKaT jjHeBHHTe ch y6e5KHma b CKajime Ha KoBaH Kaa. KacjwBOTO npHJienne 6e 
perncTpHpaHO KaTO ejjqqcTBeq bhjj flopq b Kpaa Ha Meceq qoeMBpq npq cpaBHHTenHO HHCKa BMjryniHa TeMnepaTypa - 
okojio 6-7 rpajryca. 

EK3eMnjiapH Ha Pi>5kj]hbh5! BeMepHHK (Nyctalus noctula) h (Eptesicus serotinus) 6»xa perHCTpnpaHH caMO KaTO 
npenHTaniH cpaBHHTenHO pajjKO, 6e3 m. ce 3ajji>p5KaT npofli>JDKHTeJiHO BpeMe okojio CKajiHTe h yi&jx peKa Apaa. 

C Hafi-HHCKa aKTHBHOCT TyK ca perHCTpnpaHHTe c ejjHHHHHH 3anHCH Ha exoJiOKaqHOHHH 3Byqq Pipistrellus 
pygmaeus, Myotis emarginatus h Miniopterus schreibersii. 

noTBtpaeHO 6e h npncbCTBHeTO Ha 6yjmoroBH« npnnen (Tadarida teniotis), ci>o6nieH ot Ivanova & 
Gueorguieva (2001). Pa3MH05KHTeJiHaTa KOJiOHHa, Ha6jnojjaBaHa npe3 Meceq iojih HaSpoflBa okojio 40-50 eK3eMnjiapa, 
kohto HanycKaT o6nTaBaHaTa CKajiHa qeqqaTHqa qoHTH ejjqoBpeMeqqo qeqocpeflCTBeqo cnea qMqoTO CBeHepaBaqe. 
^lacT ot eK3eMqjrapHTe ocTaBaT b panoqa qa KoBaq Kas okojio e^nq Hac n JieTST qa Bqconqqa qaKOJiKO aeceTKq MeTpa 
Kpaq CKanqTe. B qaKOJiKO cnynaq KoqcTaTqpaxMe eK3eMqjiapq b qeqocpejjcTBeqa 6nq30CT no CKajiqTe, qqcKO Kpafi 
Bxoaa qa q3KycTBeqaTa ranepqa. B ropenjqTe cjieao6eaqq nacoBe qa Maceq lonq, qqjjqBqjjqTe b KOJioqqflTa q3jjaBaT 
cqeqq(J)qHqq coqqanqq 3Byqq c MaKcqManqa necTOTa okojio 1 1 KHz, KoqTO ca aocTbqqq q 3a HOBeniKqa cnyx ((J)qr. 
1). npe3 2006 r. 6e qoTBi>paeqo qajiqqqeTO qa KOJioqq»Ta, KaTO qq;qiBqflHTe qojTai>p>KaT BqcoKa xpaqqTenqa 
aKTqBqocT q qpe3 Ki>cqq» eceqeq qepqoa- B Kpaa qa Meceq qoeMBpq TyK 6axa perqcTpqpaqq o6nio 9 Bqjja, ot KoqTO 
Ka(J)«BOTO qpqjieqqe q ptac^qsqaT BeHepqqK ca c Mqoro BqcoKa aKTqBqocT q qi>pBq qaqycKaT ^qeBqqTe cq y6eacqiqa 
cnefl 16 naca. 
0uz. 1. CoHoepajua na coifuajinu 3eyuu, u3dasa.HU om Tadarida teniotis. 



, FFT size 512, Han 
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5. Ma/i3KapoBO h BjiiBKHTe iviy okojihocth 

YcTaHOBHXMe pa3MH05KHTejma kojiohhs Ha MajiKHa qojjKOBoqoc (Rh. hipposideros), cbCToama ce ot okojio 35-40 

BepOSTHO BCHHKH 5KCHCKH HHflHBJmH HOJX nOKpHBHOTO npOCTpaHCTBO Ha ITpHpOflCBaiHHTHHfl qeqTi>p. B HaHajIOTO Ha 

kjjih HOBopo^eHHTe qpqjieqqeTa 6«xa 3aKpeneHH Ha MaiiKHTe ch. ITpn nocemeHHeTO hh npe3 cenTeMBpn 6posT Ha 
HHflHBHflHTe b KOJioHHaTa 6e Bene pe^yqqpaq j\o HaKOJiKO eK3eMnjiapa. 

Rhinolophus blasii e c nocrosHHa, ho cpaBHHTenHO HHCKa aKTHBHOCT qa,n nws 3a Ma^acapoBO b 6jih30CT /io 
rpaqqqaTa Ha ropaTa. 

BeHTHJiaqnoHHaTa niaxTa Ha Bene H30CTaBeHH« pyjjqqK "KanHTaH IieTKo" npe3 Meceq iojih e o6HTaBaHa ot 
3HaHHTejiHa CMeceHa kojiohhs ot TpH BH^a, qa6po5reania qaii-MajiKO 10 000 qqjjqBq^a. ToJieMHaT no^KOBOHOc 
o6pa3yBa j\bs H30JiHpaHH rpyqq c o6ma qqaneqocT okojio 2500 - 3000 qq.iqiBq.aa. TaKOBa rurtTHO CTpynBaHe Ha 
XHJia^H eK3eMnjiapH e TBT>pae pjyqco qa6jnoflaBaqo 3a T03H Bqji. OcTaHanara qacT Ha npHJienHOTO ci>o6iqecTBO TyK ce 
cbCTOH ot qeiqepeq jTBJiroKpqji {Miniopterus schreibersii) h TpqqBeTeq houihhk {Myotis emarginatus). ripe3 
cenTeMBpH h TpHTe BH^a 6»xa qaqycqanq y6excqnieTO. 

6. l'aiiona Ha c. IIoTOHHHua h aojiHHaTa Ha p. Ap/ia no/i CTeHaTa Ha H3. CTy/ieH KJia/ieHeq 

Msctoto Ha MOHHTopHHroBOTO npoyHBaHe 6e CKajiHCTO flepe Ha aecHH» 6p»r Ha p. Ap^a h TepacaTa Ha peKaTa 
npq mactoto Ha BJiHBaHeTO Ha KaHbOHOBH^HOTO flepe. 

ripe3 Meceq kjjih ycTaqoBHXMe qeTqpq BH^a. C qafi-roJiflMa aKTHBqocT Kpaii CKajiHTe 6e caBHeBOTO qpqjieqqe {H. 
savii), a n&jx BOjjaTa qa p. Apaa Bojjqqjrr qoiqqqK {Myotis daubentonii). 

7. Bajia pcica Kpaii c. Me/ieH 6yK 

B H36paqqa ot qac yqacrbK qa Eana peKa perqcTpqpaxMe qeT Bq^a qpqjieqq. C qaq-BqcoKa aKTqBqocT u&jx 
peKaTa e Bo^qqflT qoiqqqK {Myotis daubentonii). 3a pa3Jiqica ot yqacrbqqTe qa p. Ap^a Kpaq Ma^acapoBO q 
IToTOHqqqa, TyK qocTOflqqo ce cpeiqa ptxyqiBqaT BeqepqqK {N. noctuld) q qa BTopo macto A', leisleri. To3q (J)aKT 
MoaceM m. cq o6acqqM c qajiqqqero qa qojjxojjaiqq jjqeBqq y6e)Kqiqa q qa jjBaTa Bqjja b paiioqa - qo CKJioqoBeTe qa 
Efljia peKa ca 3aqa3eqq ropcKq qjioiqq etc CTapq jxtpBeTa. 

ripe3 m. Ktqq 2006 qpojTMDKqxa qaniqTe MoqqTopqqroBq qaSniojjeqqa, Karo ycTaqoBqxMe cxo^eq BqjjoB ci>CTaB 
c T03q ot qpeflxo^qaTa ro^qqa. Mqoro6poeq mijx TyK 6e ocBeq Boamvn qoiqqqK q MajiKOTO Ka(j>5reo qpqjieqqe {P. 
pygmaeus). OrqocqTeJiqaTa aKTqBqocT qa Bq^OBeTe qpe3 m. K)qq, OTpa3eqa qpe3 qpoqeqTa qa perqcTpqpaqqTe 
yjiTpa3Byqq ot o6iqq« hm Spoil e qpejjcTaBeqa qa (J)qr. 2. ITpaBq BqeqaTJieqqe OTCbCTBqeTO qa Ka(J)«BOTO qpqjieqqe P. 
pipistrellus. 

Ouz. 1. Omnocumejina axmusnocm na npimenume s Monumopnama cmanuuH Enjiapexa Kpaii c. Meden 6yx npe3 m. K)hu 
2006z. 




□ N. 


noctula 44% 


■ H. 


savii 24 % 


□ N. 


leisleri 6 % 


DM 


daubentonii 8 % 


■ P. 


nathusii4 % 


■ P. 


pygmaeus 11 % 


■ E. serotinus 3 % 



8. CicajiHH KapcTOBH KOMnjieKCH h nciqcpq. 

ripe3 2006 r. qpoyqqxMe qaKOJiKO qeiqepq /Ta6n. 1/ b OKOJiqocTqTe qa c. .Hpjiqo ^lepKOBqiqe q c. Ban KJia^eqeq. 
YcTaqoBqxMe, ne ecTecTBeqqTe qenjepq ca qpejjqoqqTaqq jjqeBqq y6e5Kqnia qa qoaKOBoqocqTe qpqjieqq (Rhinolophidae). 
yjioBi>T c opqqTOJiorqnqa Mpexca yjiTpa3ByKOB aeTeKTop qa Bxojja qa KapcTOBa qeiqepa Kpaii /],ojiqo ^lepKOBqnie pa3Kpqxa 
Tqqqqeq 3a qo^o6eq jiaq^Hiacjrr q qajjMopcKa Bqconqqa KOMqjieKC ot BqjjoBe: Rhinolophus hipposideros, Myotis myotis, 
Hypsugo savii, Miniopterus schreibersii q Pipistrellus pipistrellus. 



6. IIpHpo,no3amHTeH CTaTyc no StJirapcKOTO h Me»tayHapo/iHO 3aKOHO/iaTejiCTBO. Pe/iKH h KoiiccpBamioinio 

3HaHHMH TaKCOHH. 

BcqHKq qpejjcTaBqTenq qa pa3pe^a ca c BqcoKO KoqcepBaqqoqqo 3qaneqqe. YcTaqoBeqqTe BimoBe qpqjieqq ca iiojx 
3aKpqjiaTa qa qaqqoqanqoTO 3aKoqo^aTejicTBO q qa peiqiqa Meac^yqapojjqq KoqBeqqqq, paTq(J)qqqpaqq ot Peqy6nqKa 
EMrapqa /Ta6n. 4/. BcqHKq Bq^OBe ot pozi Pipistrellus ca o6eKT qa 3aKpqjia q ot CITES. KaTO pe^Kq eneMeqTq qa 
4>ayqaTa qa EMrapqa qa qi>pBO macto Tp»6Ba m. qocoqqM 6yjijjoroBq«T qpqjieq {Tadarida teniotis), q3BecTeq aocera y qac 
c qe qoBene ot 10 qaxojjqiqa (Benda et al. 2003). OrqocqTejiqo pxjxhK q BKJiioqeq b ^lepBeqaTa Kqqra qa Etnrapqa e 
TpqqBeTqqa qoniqqK {Myotis emarginatus). B paiioqa qa MaaacapoBO o6pa3yBa e^qa ot qaq-3qaHqMqTe pa3Mqo)KqTeJiqq 
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kojiohhh b EwirapiM h EajiKaHCKHfl nonyocTpoB. MoHHTopHHroBHaT pafioH npe^ocTaBa oco6eHO 6jiaronpH»THH ycnoBHa 3a 
pa3MH05KaBaHeTO q 3qMyBaqero Ha MajiKHa no^KOBOHOc (Rhinolophus hipposideros), hhhto Tpeim Ha nonyjiaqHHTe b 
ocTaHanaTa qacT Ha EBpona e c Tpaqqa OTpqqaTejma Teq/ieqqqfl. 

Oco6eHO y«3BHMH no OTHOineHHe Ha HOBeniKOTO npncbCTBHe ca BH^OBeTe o6qTaBarqq nemepHTe h apyrqTe THnoBe 
noa3eMHH y6e5KHma, nopa^H roJMMOTO CTpynBaHe Ha hh^hbh^h npe3 pa3MH05KHTeJiHH« nepnoa h HeaKTHBHOTO hm 
cbCTOAHHe npe3 3HMaTa. 



7. EKOJiorHHHa oucmca Ha BH/iOBeTe h TexHHTe MecTOoSHTaHHHTa. 

B HMnaKTHHa paiioH "Afla Tene" ycTaHOBHXMe cpaBHHTenHO hhcko pa3Hoo6pa3He ot nonxomwM MHKpoxaSnTaTH 3a 
npHJienHTe. Tcrna qpe^q bchhko ca CTapq xpajiynara /rtpBeTa h H30CTaBeHH nocTpoiiKH. KaTO Baaceq xpaHHTeneH xaSHTaT 
MoaceM m. onpeaenHM BOflqara nnom Ha p. KpyMOBqqa h qpqjieacarqqTe pa3JiHBH h MajiKH BJiaxcqq jiHBa^H. 

PafioH'bT Ha Ma^acapoBO, HanpoTHB, npeaocTaBfl H3KJiK>HHTeJiHO 6oraTCTBO ot THnoBe xa6HTaTH: nofl3eMHH ranepHH, 
H30CTaBeHH mhhhh no^3eMHH cbopesKeqqa, CKajiH, CTapH /rtpBeTa cpea o6niHpHH ropcKH TepeHH, bo^hh qjiorqq /p. Ap^a/, 
H3noJi3aBHH ot MHoroSpoHHH nonynaqHH qpqneqq KaTO xpaqqTeneq xa6nTaT h pp. 

Ta6jiuuci 4. IJpupodo3aufumeH cmamyc na pezucmpupanume npwienu 



BHfl 


IIpHpo/i03amHTeH CTaTyc 






^lepB. 
Kqqra 
E-s, 

1985 


IUCN 
2002 


Bern 
Conv. 


Bonn 
Conv. 


EURO 
BATS 


3aKoq 3a 

Eqopa3qoo 

6pa3HeTO 


Family RHINOLOPHIDAE 


1 


TOJIHIVI nOflKOBOHOC 

(Rhinolophus ferrumequinum) 


- 


LR: nt 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


2 


Majiwc nojKOBOiioc 

(Rhinolophus hipposideros) 


- 


VU 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


3 


CpeflH3eMHOMOpCKH IMUKOBOIIOC 

(Rhinolophus blasii) 


- 


LR:nt 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


Family VESPERTILIONIDAE 


4 


rOJIHM HOIUHHK 

(Myotis myotis) 


~ 


LR:nt 


ripqn. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


5 


J,l»JirOyX HOIUHHK 

(Myotis blythii) 


~ 


~ 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


6 


TpHHBeTeH HOIUHHK 

(Myotis emarginatus) 


R 


VU 


ITpHJi. 2 


ITpHJi. 2 


+ 


ripqji. 2 
ITpHJi. 3 


7 


BoaCII HOIUHHK 

(Myotis daubentonii) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


8 


Ka<|)HBO npHJienne 

(Pipistrellus pipistrellus) 


- 


- 


ITpHJi. 3 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


9 


MajiKO icaijinBo npHJienne 

(Pipistrellus pygmaeus) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 




10 


HaTy3neBO npHJienne 

(Pipistrellus nathusii) 


- 


- 


ripqn. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


11 


CaBneBO npHJienne 

(Hypsugo savii) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


12 


IIojiyHOiueH npnjien 

(Eptesicus serotinus) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


13 


Pi.sk/ihb BenepHHK 

(Nyctalus noctula) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


14 


Majiwc BenepHHK 

(Nyctalus leisleri) 


- 


LR/nt 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 


15 


IleiuepeH fltJiroKpuji 

(Miniopterus schreibersii) 


- 


LR/nt 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ripqn. 3 


Family MOLOSSIDAE 


16 


Eyji/IoroB npu.icn 

(Tadarida teniotis) 


- 


- 


ITpHJi. 2 


ITpHJi. 2 


+ 


ITpHJi. 2 
ITpHJi. 3 



H3qoJi3Baqq cbKpaiqeqqfl b Ta6jiqqaTa: 
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^epBeHa mure Ha HPE - 1985 r.; IUCN 2002: 2002 IUCN Red List of Threatened Species; Bern: Convention on the 
conservation of European wildlife and natural habitats. Bonn: Convention on the conservation of migratory species of wild 
animals (CMS). EUROBATS: The Agreement on the Conservation of Populations of European Bats; 3aKOH 3a 
6HOJiornHHOTO 6Hopa3Hoo6pa3He - 2002 r. 



8. 3aKJiMHeHHe 

CHHTaMe, ne npoBe^eHHflT flBero^HnieH MOHHTopHHr, Maicap h jx& flaBa caMO ocHOBHa npe^cTaBa 3a BH^OBHa 
cbTaB, npe^noHHTaHHTe MecToo6HTaHHa h ce30HHa aKTHBHOCT Ha npnnenHTe e ao6pa npe^nocTaBKa 3a 3aaM6oHeHH 
6i>flemH H3CJieflBaHHa h MOHHTopHHr Ha ecTecTBeHHTe eKOCHCTeMH b FfoTOHHHTe Po^onH. riopa^H cneqH(J)HHHOTO mscto Ha 
pa3pea Chiroptera b xpaHHTenHHTe BepnrH Ha ropcKHTe, CKajiHHTe, nofl3eMHHTe h np. eKOCHCTeMH, TexHH»T H36op 3a 
HH^HKaTopHH BH^OBe e H3KJHOHHTeJiHO y^aHeH npn oqeHKaTa Ha cbCTOflHHeTO Ha OKOJiHaTa cpe^a. 
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Pe3K>Me 

KapcTi>T m nemepnTe b flnoHMH. riemepnTe b flnoHMH MoraT fla ce pa3flen«T Ha Tpn BMfla: KapcTOBH, 
BynKaHMHHM m MopcKki. Pa3rneAam<i ca paMOHMTe 5lMaryHi<i-KeH, OyA>KM v\ OKHHaBa. 

KntoHOBe flyMM \_ finoHun, 6-bmapcKU nocememifi, cneneonozun , Kapcm, nemepu. 



Abstract 

Carst and Caves in Japan. The caves in Japan are three types - Karst, volcanic and sea. The work 

presents Yamaguchi-can, Fuji and Okinava regions. 

Key words: Japan, Bulgarian visitations, speleology, karst, caves. 

ITeinepHTe b ilnoHJM MoraT aa ce pa3ne.MT Ha Tpn BHna: KapcroBH, ByjiKaHHHHH h MopcKH. 

KapcrbT e KaM6pneB h 3aeMa e,HBa 0,4% ot noBtpxHocrra Ha CTpaHaTa. H3pa3eH e npenHMHO b 
5lMaryHH-KeH (Haii-K»KHaTa nacT Ha o-b Xohihio), KtneTO ce HaMHpa h HaH-zn>jiraTa nemepa b ilnoHHa - 
Akhoboihh-zio, koato cneji cnexi ctenHHeHHeTO c Kycyra-aHa npe3 1999 r e craHajia 8700. flpyro KapcTOBO 
pa3KpHTHe HMa b HBaTe-KeH. B Hea cbm noceTHJia nBe ot roneMHTe nemepn PioceH-no (nemepaTa Ha 
JipaKoua) h AKKa-no (nemepaTa Ha cnoKOHHHfl hom). PioceH-no e enm ronHJMa nnaKnasa, koato ce H3BHBa 
tohho KaTo zipaKOH b Hea e H3MepeHo HaH-xtT,n6oKOTo neinepHo e3epo c ;ri,ji6oHHHa 104 m. 

Akka-no e enHa ot Han-KpacnBHTe neinepn, c mhoto o6pa3yBaHna h (JmHracTHHHH neinepHH 6ncepn. 
IlernepHHHT BaHztajiH3i.M e Heno3HaT, Han-Bene 3apann cyeBepHHH cTpax ot neinepnTe h TbMHHHaTa, kohto ca 
noponeHH ot OKOimaTa cpena h ome noBene ot >moHCKaTa Kyjnypa. Ctmo TaKa noBeneTO ot HMeHaTa Ha 
neinepnTe CT>xn,p)KaT mhcthhhh eneMeHTH. B mhoto ot Tax HMa ojrrapn, nocBeTeHH Ha 6o>KecTBaTa na3HTenH, a 
cbiuo h okojio MHoro ot nemepHTe ca nocTpoeHH h xpaMOBe. B KaMaKypa HMa TaKBB xpaM, b HBopa Ha kohto 
HMa HHina, ot kohto H3BHpa BO,na, kohto He e neKOBHTa. XpaMtT e Ha 6orHHjrra 3eHH Apan BeH TeH, 
e/iHHCTBeHOTo 6o>KecTBo ot >KeHCKH non, H3Me>Kziy ceaeMTe 6o>KecTBa Ha inacraeTo h KtcMeTa. KaTo >KeHa 
ecTecTBeHO e na3HTenKa Ha ceMeHHHTe napn h e oJinueTBopeHa KaTo ... 3mhh. Ilo Ta3H npHHHHa, 
noKnoHHHUHTe napjiBaT Ha xpaMa npecHH jriina. Okoho H3Bopa HMa cneunanHH koiuhhhkh b kohto ce cnaraT 
napn h b 6yKBanHHa cmhcbji Ha nyMaTa ce noTamrr h nepaT b H3Bopa. Cne,n TOBa Tpa6Ba na ce H3xapnaT 
BeaHara, 3a j\a ce yMHO>KaT MHoroKpaTHO Ha MonHTena. 5Ibho npaKTHKaTa na ce nepaT napn e mhoto CTapa h He 
ce e npoMeHHna mhoto npe3 BeKOBeTe h b pa3JiHHHHTe Kyjirypn. 

JJpyra aHajiorna b T03H pe^ Ha mhcjih e npeacTaBaTa Ha MecraoTO HaceneHHe 3a ntiDKHHaTa h H3xona Ha 
nemepHTe. B no,HHO)KHeTO Ha Oy^>KH-caH HMa enHa nemepa, ByjiKaHHHHa, 3a kohto ce TBtp^H, ne H3HH3a Ha o- 
b EHOiuHMa, KtneTO cbiuo HMa nemepa. To3H octpob ce HaMHpa Ha 130 km ot Hea. 

To-MM KapcTOB paiioH c Hazi 2000 nemepn ca ocrpoBHTe OKHHaBa. TyK ce e pa3Hrpajia Tpareanfl b Kpaa 
Ha BTopaTa CBeTOBHa BOHHa, kohto MO>Ke na ce cpaBHH noHflKtne c npaMaTHHHHTe ct.6hthh pa3Hrpajin ce b 
HauiHTe PononcKH nemepn npe3 TypcKOTO po6ctbo. EnHHCTBeHaTa pa3HHKa, MO>Ke 6h e, ne b Btnrapna Bpara e 
6hh caMO e^HH - TypuHTe, ziOKaTO b OKHHaBa BparoBeTe ca j^&a - ot exmo CTpaHa aMepHKaHCKHTe bohckh, a ot 
^pyra anoHCKHTe bohckh. KceHO(J)o6HHTa e HaziBHiia uaj\ 3XipaBHji pa3yM h 3a j\a He 3arHHaT anoHUHTe ot 
Bpa>KecKa ptKa, no-ao6pe e aa 3arnHaT ot poxma, Hemo KoeTo h j\o neu flHeuieH He ce cnoMeHaBa b 
yneGHHUHTe no hctophh, ho th bo^t 3a^T,iDKHTeiiHO TaM Ha eKCKyp3HH npeztn ztnnnoMHpaHeTO hm ot 
rHMHa3Hjrra. HaH-H3BecTHa c Te3H tk>khh cT)6hthh e nemepaTa TaMa. 

ByjncaHHHHH nemepn HMa H3BecTHH okoho 500, ho KaprapaHH ca caMO 229. B panoHa Ha Oyzi>KH-caH 
ca 147, ocraHanHTe raaBHO b paiioHa Ha Aco-3aH Ha octpob Kjouiio h b paiioHa Ha XaHHn^oa^HMa b Tokho. 
XapaKTepHO 3a tax e, ne ca c HH3xoa>mi Bxoa h nocToaHHa TeMnepaTypa okoho 0° C. 
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HaH-/n.jiraTa ByjncaHHHHa nemepa e MHuynice-aHa (2202 m) b IHioyoKa-KeH, o6pa3yBaHa npe/jH 7000 
ro^HHH, a HaH-/jbJi6oKaTa e HapHcaBac^yKeuy -153 m. Ot BCHHKHTe 147 neinepn okojio OyzoKH-caH cbm 
noceTHJia caMO 15. BnaroycTpoeHHTe nemepn ca caMO /JBe. cDy;pKH-caH e npnno6iin cerauiHHa ch o6jihk, cnea 
moiiiho H3pnrBaHe npe/jH 12000 tozihhh. Cne/jBaiuHTe H3pnrBaHHfl ca npe/jH 10000 to/ihhh h npe/jH 7000 h 
HaH-nocneziHOTO e npe/jH 1 150 roxjHHH, kohto He bo/tat j\o npoMeHH bt.b cj)opMaTa h BHCOHHHaTa My. IIoBeHeTO 
BynKaHHHHH nemepH b pafioHa ca o6pa3yBaHH npn ni.pBOTO H3pHrBaHe npe/jn 12000 to/ihhh. B MHoro ot 
nemepHTe MoraT j\a ce mijvn HacJiaraaHHfl ot naBa, o6pa3yBaHH npn cne/maiuHTe H3pnrBaHHfl (cDnr. 1). ToBa 
KoeTO H3rne>Kjia KaTO TptGa Ha CHHMKaTa e pe3yjrraT ot HeKOJiKOKpaTHO HacJiaraaHe Ha naBa. 




0112. 1 

TeMnepaTypaTa e nocTOJfflHa - rpa/ryca. Ha MHoro MecTa nenoroziHiHHO HMa ne/jeHH o6pa3yBaHHH 
(Oht.2). 

Hhkoh ot nemepHTe ce H3noJi3BaT 3a ctxpaHeHHe Ha KonpHHeHH nauiKyjiH h CKJia,n 3a xpaHH. Cimo 
Taica b MHoro ot nemepHTe HMa kojiohhh ot npnnenH. 

Ilo-HHTepecHa e Mo>Ke 6h e oKOjraocTra Ha nemepHTe (cDnr.3). Cne^ 3eMeTpeceHHeTo h H3pnrBaHeTo 
npexjn okojio 1150 tojjhhh Ha hakojiko xeKTapa e nopacHana e/jHa ropa, koato H3rne>Kjja, Bee eijHO hjhcoh 3t>ji 
MartocHHK a e OMartocan 3aBHHarn. Cnopeij MeH TOBa e npeKpacHa HJiiocTpauHfl 3a pa3pyuiHTeJiHHTe h 
CT.3HjjaTeJiHH chjih Ha npnpojjaTa. 




0ue. 2 
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0uz. 3 

E^Ha ot nemepHTe, kcwto Me BnenaTJiH Han-MHoro e nemepaTa XHTO-aHa, koato npeBe/ieHO Ha 
GtJirapcKH 03HanaBa „ I IoBeuiKa nemepa". fltnra e caMO 83,3 m c OTBeceH bxo^, cera e etc CTtnana. IIpe3 XVI 
b. e^HH 6y^HCTKH MOHax ce ye^HHaBa b Hea h npeicapBa TaM nenH 3 ro^HHH, cne^ KoeTO ocHOBaBa ceKTa. H /jo 
ZteH ztHeiueH Bcaica ro^jma BCHHKHTe My nocne^OBaTenn npeKapBaT no hjhcojiko ^hh b nemepaTa, mojuit ce n 
cnefl TOBa ce H3KaHBaT Ha <t>yj\iKH-caa. 

BtTpe HMa iuecT 6y/]HCTKH onTapa (Out. 4), ho e ^ocTa MOKpo, Kane Bo^a HenpeicbCHaTO h no^a e Henna 
b jiokbh. Ilpn ji'byKji n npe3 3HMaTa BepoaTHO e oine no MOKpo n KaK tohho CTaBa ye^HHeHneTO en ocTaBa 
3ara^Ka 3a MeH. He nocpe^CTBeHO j\o Bxo^a HMa xpaM n rpo6Hine kohto cbiuo borzt HananoTO en ot XVI b. 
Ha okojio 200 m ce HaMnpa h Han-cicopo OTKpHTaTa nemepa b panoHa, kohto e jrbiDKHHa 149,7 m. - HMeTO h e 
„HoBaTa nemepa". 





0ue. 4 - EyducniKu ojimapu 
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IlemepaTa Ha nejiemm noTOK, ^tiDKHHa 155,5 m, .icbJiGoHHHa - 27m, Ha^MopcKa BHCOHHHa 1025 m. 
06pa3yBaHa npn H3pnrBaHeTO Ha cDy^HcaH npe^H 1200 ro^HHH /Mna^a nemepa. Ilpe^noJiara ce, ne e no- 
ronaMa, ho e 3anyiueHa ot naBOBHH noTOK. L[eJioro^HiHHO HMa ne^eHH o6pa3yBaHHa. IIocTOJfflHaTa h 
TeMnepaTypa e 0° C. 

Haicpaa HCKaM j\a H3pa3fl 6naro^apHOCT Ha anoHCKOTO cnejieonoaaco apy>KecTBO 3a OKa3aHOTO mh 
ct^encTBHe h cneuHajiHO Ha r-H K. KaBaMypa, kohto Me CHa6^H c nojypo6na KapTa Ha nemepHTe b paiioHa Ha 
cDy;pKH-caH h mh npe^ocTaBH mhoto zipyra MaTepnanH h ^aHHH 3a ByjiKaHHHHHTe nemepn. 
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BMETHAMCKO - B"bJirAPCKM APXEOJIOrMHECKM M 
nAJlEOHTOJ10>KKM PA3KOnKM B CKAJ1EH HABEC flMEO 

(CEBEPEH BMETHAM) 

BacHJi nonoB 

HHCTHTyT no 300Jiorna, BAH 

VIETNAMISE - BULGARIAN ARHAEOLOGICAL AND 

PALEONTOLOGICAL EXCAMETIONS AT DIEU 

ROCKSHELTER (NORTH VIETNAM) 

Vasil POPOV 

Institute of Zoology of BAS - 1, Tzar Osvoboditel Blvd. 1000 Sofia, Bulgaria 

Pe3K)Me 

B nepwofla 1988 - 1991 BueTHawiCKHHT n 6-t.jirapcKkmT apxeo/iorMHecKM mhctmtytm c My3en 

npoBe>KflaH cbBMecTHM pa3Koni<n b CKaxiHkm HaBec flueo (CeBepeH BueTHawi). ABTop-bT npaBM 

KpaTtK npernefl Ha OTKpnTnTe na/ieHTOJioruHHU HaxoflKn. 

Kjiiohobm flywin: CKajiHM hmlum, apxeojiortm, najieoHTOJiorun, CeBepeH BneTHawi. 

Abstract 

During 1988 - 1991 Vietnamese and Bulgarian Archaeological Institutes held joint excavation at 
Dieu rock shelter (North Vientam). Besides the Paleolithic artifacts there are discovered big 
quantity of fossil animal remains. The author report about (Pongo pygmaeus), (Tapirus sp.) ( 
Rhinoceros sp.) (Ailuropoda melanoleuca), ( P. pygmaeus) (Ranguna kimboiensis), (Muntiacus 
cf. muntjak), (Sus scrofa ) , (Nemorhaedus sumatrensis ), Brotia (Antimelania) costula ) , 
Cyclophorus spp. The remains are dated from early to late Pleistocene and Holocene. 
Key words: rock shelter, arhaelology, paleontology, North Vientam 

Ilpe3 1988, 1989 h 1991 r. b CKajraim HaBec flneo 6axa npoBe^emi pa3KonKH ot BHeTHaMCKO-6'i.JirapcKH eKHn, 
BcmeH ot j\-p Hhh (Hoang Xuan Chinh) (ApxeonorHHecKH hhcthtyt h My3en - XaHofi) h j\-p HnKonan 
CnpaKOB (ApxeonorHHecKH hhcthtyt h My3en, BAH - Co<J)hh). EtJirapcKHflT eKHn 6euie CT>craBeH ot j\-p 
H.CnpaKOB, #-p C.CnpaKOBa, j\-p C.HBaHOBa, j\-p H. TauoB , j\-p IL HpHeB (ApxeonorHHecKH hhcthtyt h 
My3en, BAH), j\-p B.nonoB (Hhcthtyt no 300norHa, BAH). OcBeH naneonHTHH KaMeHHH apTe<j)aKTH, Ha o6eKra 

6fLXa OTKpHTH H TO-MM 6pOH >KHBOTHHCKH KOCTH (Long & PopOV, 1991). 

CKajiHHaT HaBec /Jneo e pa3nano)KeH Ha npH6nH3HTenHO 100 m Ha,n mopckoto paBHHine ( 20°24'30"N and 
105°16'20"E) b zionHHaTa Ha peKa Mboht Ah (imb npHTOK Ha peKa Ma) b oGnacrra Ba Txt,k (Ba Thuoc) Ha 
npoBHHHHfl TaH Xoa. 

MecTHOCTra e ioroH3TOHHOTO npozrtiDKeHHe Ha ceBepo3anaxmaTa BHeTHaMCKa nnaHHHCKa Bepnra, KaTO 
pene(J)T.T e THnnneH 3a TponnnecKHa KapcT. CmioHOBeTe Hecro ca crpT,MHH, a Ha MecTa ca noHTH OTBecHH. 
Ha^MopcKaTa BHCOHHHa Bapnpa ot 50 xio noBene ot 1000 m, KaTO Han-BHCOKHJiT Bptx b oGnacrra e 1046 m. 
BapoBHKiT npHHazii[e>KH Ha (JiopMauHHTe Jipur Taiio (Dong Giao) h MtHr Tpan (Muong Trai). 

Pa3KonKHTe b CKajiHHfl HaBec pa3Kpnxa ziBa acHO pa3HHHMH THna ce^HMeHTH. HtpBHirr THn 
npeacTaBJi^Ba xiojraaTa nacT Ha ceKBeHHHjrra (cjioh 9). Toil e KOMnaKreH, riiHHecT, >Ki.jrreHHKaB Ha heat h 
d.^'i.pjKa 3t>6h ot opaHryTaH (Pongo pygmaeus), Tannp (Tapirus sp.) h Hocopor ( Rhinoceros sp.). 
CextHMeHTHTe BtTpe b nemepaTa oTroBapjrr npH6nH3HTenHo Ha to3h cjioh h ocBeH ropenoconeHHTe BHjjoBe, 
H3He3Hajin b Ta3H nacr ot nonyocTpoBa, Te ci>/Jbp)KaT h /rpyr jioKajrao H3He3Haji 6o3aiiHHK - naH/jaTa 
(Ailuropoda melanoleuca). Te3H OTno>KeHHa He cb,zrbp)KaT apxeonorHHecKH MaTepnaji. no/jo6Ha (JmyHa, 
CT>JJbp>Kaina P. pygmaeus ot nemepaTa Yiom (Wuyun) (K)>KeH KnTan) e OTHeceHa kbm cpejjHHfl huh paHHHH 
KtceH njiencToueH Ha ocHOBaTa Ha /jarapoBKH, ocHOBaHH Ha H30Tonn ot ypaHOBaTa cepna. JJaTHTe, nonyneHH 
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3a pa3HHHHHTe ocTaHKH ot P. pygmaeus bt,b BneTHaM BapnpaT ot 300-250 xhji. ronHHH (nemepaTa TaM XyeH, 
Tham Khuyen) no 23 xhji. ronHHH (cKaneH HaBec HryoM, Nguom). BT,3pacTra Ha cjioh 9 ot /Jneo e cpaBHHMa c 
Ta3H ot 6nH3KaTa neuiepa JlaHr TpaHr (Lang Trang), hhhto OTJio)KeHHfl, CT>/Jbp>KainH opaHryTaH cera ce cnnraT 
3a no-KtcHH ot cpe^HHa nneiicToueH. HaH-Bepojnuo cjioh 9 ot JJpeo e ot paHHJM KtceH njiencToueH. 

BTopnaT THn HaHOCH (o6ma ne6eJiHHa 4-5 m) npeacTaBJMBa ropHaTa nacT Ha ceKBeHUHJira (cnoeBe 1- 
8) h ce cbCTOH ot oTHocHTenHo Heynin,THeHH cenHMenrH, ci>jJi>p)KainH KaMeHHH apTec|}aKTH h >khbothhckh 
ocTaHKH. Cnope/j Cuong (1986) ropHaTa nacr ot KymypHHTe cnoeBe no 0.8 m ot noBtpxHOCTra ci>JJi>p}KaT 
KaMeHHH npeziMeTH, npHHa/jjie>KaiHH Ha KyjnypaTa Xoa6nH, noKaTO yraeHHHTe cnoeBe ot 0.8m no 1.4 m 
d>/Jbp)KaT npenMera, npHHanne>KaiHH na KynrypaTa LUoh Bh. PanHOMeTpHHHOTO narapaHe (14C) 6e 
H3Bi,piHeHO b na6opaTopHjrra 3a a6conK)THO narapaHe kbm yHHBepcHTeT b LnHBHue, nonuia. Cnopea 
nonyneHHTe nara cnoeBe 8-5 Tpa6Ba na ce oTHecaT klm klchhji ropeH nneiicTOHeH, cnoeBe 4B-4a 
npencTaBJMBaT npexona klm xonoueHa, a cnoeBe3a-l npHHanne>KaT kbm paHHHH xonoueH. 

}KHBOTHHCKHTe OCTaHKH OT TOUeMH H CpenHH no pa3Mep 6o3aHHHHH, nTHHH, penTHJIHH, paini 

(Rctngunct kimboiensis), KaKTO h npecHOBonmi h cyxo3eMHH mohiockh ce cpemaT b H3o6nnHe b 
apxeonorHHecKHTe cnoeBe (1 - 8). HanynBaHeTO Ha KOCTHTe h npH3HauHTe 3a rorapjffle noKa3BaT, ne TOBa ca 
ocTaHKH ot HOBeuiKa xpaHa h yKa3BaT Ha neifflocra 3a o6pa6oTKa Ha xpaHaTa. HiiMa CBHneTencraa 3a 
npennonHTaH bh,h, KaTo o6eKT Ha hob, ho Bee naK cnenra na ce 0T6ene>KH, ne cpe^ kocthtc Ha 6o3aHHHHH 
npnoGnanaBaT Te3H Ha MaiiMyHH h oco6eHO Ha eni,p MaKaK, MyujxiKax. (Muntiacus cf. muntjak), nHBa cbhhji (Sus 
scrofa ) h cepoy (Nemorhaedus sumatrensis ). H3o6HJiHeTO ot npecHOBonHH mojiiockh (raaBHO Brotia 
(Antimelania) costula ) npennonara ctGnpaHeTO hm npe3 cyxna ce30H, noKaTO cyxo3eMHHTe oxjiiobh, 
Cyclophorus spp. MO>Ke 6h ca CT.6npaHH npe3 ni>)KnoBHH}i nepno^. Ilo npHHunn ocTaHKHTe ot >khbothh 
ZIOKa3BaT, ne mjictoto e 6nno o6HTaBaHO nocrojfflHO ot ManKH rpynn npancTopHHecKH xopa no BpeMe Ha 
cyxHTe h Bna>KHHTe ce30HH. ^Khbothhckhtb ocTaHKH npennonaraT, ne HaceneHHeTO ce e npexpaHBano npe3 
HecneuHajiH3HpaH hob h ci>6HpaTencTBO, eKcnnoarapaiiKH pa3Hoo6pa3HH MecToo6nTaHHa b okojihocthtc Ha 
CKajiHHH HaBec. JloByBaHeTO Bepoarao e 6nno Ha cnynaeH npHHunn, npn cpema c nnjiHKa, Ha oraocHTenHO 
6hh3ko pa3CTO^HHe ot narepa. 
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